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To  His  Excellency  the  Eight  Honourable  Sir  Albert  Henry  George,  Earl  Grey,  Viscount 
Howick,  Baron  Grey  of  Howick,  a  Baronet,  G.  C,  M.  G.,  Sc,,  d&c,  d&c,  Governor 
General  of  Canada. 

May  it  Please  Youb  Excellenot, — 

The  undersigned  has  the  honour  to  lay  before  Your  Excellency,  in  compliance  with 
3  Yic,  Chap.  2,  Section  6,  the  Summary  Report  of  the  Operations  of  the  Geological 
^    Survey  Department  for  the  calendar  year  ending  December  31,  1905. 

oc)  Respectfully  submitted.  ' 

ti  FRANK  OLIVER, 

^  Minister  of  the  Interior, 
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SUMMARY  REPORT 


OF  THB 


GEOLOGICAL  SURVEY  OF  CANADA 

FOR  THE  CALENDAR  YEAR  1905. 


The  Honourable  Frank  Olivbb,  M.P., 
Minister  of  the  Interior. 

Sir, — The  following  report,  which  I  have  the  honour  to  submit  in  oonformity  with 
the  Act  under  which  the  Qeologioal  Survey  is  prosecuted,  is  intended  to  give  a  concise 
statement  of  the  work  which  was  performed  by  the  department  during  the  calendar 
year  1905.  This  work,  both  in  the  field  and  at  headquarters  in  Ottawa,  consisted 
entirely  of  original  investigation  and  was  directed  primarily  to  increasing  our  knowledge 
of  the  mineral  wealth  of  Canada.  Our  researches  every  year  prove  more  and  more  con- 
clusively that  the  mineral  resources  of  this  country  are  both  great  and  varied  and  that 
they  will  constitute  an  important  factor  in  the  growth  and  prosperity  of  the  Dominion. 

While  the  discovery  and  making  known  of  the  mineral  wealth  of  the  country  are 
the  main  objects  aimed  at,  the  work  must  be  carried  on  in  an  intelligent  and  systematic 
manner,  with  a  view  to  ultimately  obtaining  the  greatest  results.  The  reasons  for  some 
of  our  methods  and  operations  may,  therefore,  not  be  at  ouce  understood  by  those 
unfamiliar  with  scientific  pursuits. 

One  of  the  fint  things  to  be  done  is  to  ascertain  and  to  show  by  maps,  the  distribu- 
tion, on  the  ground,  of  the  different  rock  formations.  A  certain  useful  mineral  may  be 
confined  to  one  of  these ;  different  minerals  may  likewise  be  found  in  other  formations, 
while  other  rocks  again  may  carry  nothing  of  economic  value.  The  minerals  peculiar 
to  the  various  zones  or  different  areas  of  rock  may  have  certain  peculiarities  or  signs  as 
to  their  modes  of  occurrence.  With  a  knowledge  of  these  conditions,  the  prospector 
may  confine  his  search  within  the  area  which  alone  can  reward  his  labours,  thus  saving 
his  time  and  affording  him  a  better  chance  <^  success. 

For  the  purpose  of  working  out  and  defining  the  boundaries  of  the  diflerent  rock- 
formations  in  unsurveyed  or  imperfectly  known  districts,  it  becomes  necessary  for  the 
geologist^  or  his  assistant^  to  make  the  indispensable  topogmplncal  surveys.  Again,  in 
order  to  lay  down  this  work  properly  on  paper,  a  knowledge  of  mapping  is  requisite. 
Then,  if  we  wish  to  connect  together  or  show  the  relations  of  important  geological  areas, 
we  sometimee  require  to  make  accurate  astronomical  observations,  or  to  run  lines  of 
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survey  where  no  rocks  at  all  may  be  exposed,  and,  in  fact,  to  take  every  means  to  secure 
all  the  data  required  for  the  construction  of  a  good  map.  It  might  happen  that  geologi- 
cal lines,  which  are  really  nearly  straight,  if  laid  down  on  the  basis  of  an  inaccurate 
topographical  map,  would  appear  distorted,  and  vice  versa. 

As  much  as  our  field-work  is  now  being  done  in  unsurveyed  and  even  unexplored 
regions,  the  most  useful  geologist  is  he  who  is  also  a  good  surveyor.  Apart  from  the 
geological  work  which  he  performs,  his  service  to  geography  is  worth  more  than  the 
cost  of  both.  Owing  to  the  fact  that  the  topographical  features  ever3rwhere  depend 
upon  the  geological  structure,  the  geologist  becomes  the  best  topographer. 

In  the  last  five  years  the  maps  which  have  been  actually  issued  by  the  department 
amount  to  upwards  of  150,  while  27  more  are  almost  finished  and  a  considerable  number 
are  in  various  stages  of  drafting  and  engraving.  When  all  these  are  issued,  the 
nimiber  of  separate  maps  produced  in  the  above  five  years  will  amount  to  nearly  half 
of  the  total  since  the  commencement  of  the  Survey  in  1843. 

OEOLOOIOAL  SOCIETY  OF   AMERICA, 

On  the  invitation  of  the  Logan  Club,  which  consists  of  the  technical  officers  of  the 
Geological  Survey,  the  Geological  Society  of  America  held  its  annual  meeting  for  1905 
in  Ottawa  from  the  26th  to  the  29th  December.  A  number  of  valuable  papers  were 
read  and  the  meeting  proved  successful. 

INTERNATIONAL   GEOLOGICAL   COMMITTEE. 

During  its  session  thej  members  of  the  central  or  parent  International  Geological 
Committee  (Drs.  C.  Van  Hise,  C.  W.  Hayes,  R.  Bell  and  F.  D.  Adams)  held  a  meeting 
and  decided  to  continue  field-work  during  the  coming  summer.  The  region  selected  for 
investigation  and  comparison  was  that  covered  by  the  Haliburton  and  Bancroft  geologi- 
cal maps  which  have  been  already  printed  in  colours,  but  not  yet  issued  by  the  depart- 
ment, pending  the  completion  of  the  reports  upon  this  region  by  Drs.  Adams  and  Barlow. 

Drs.  Adams  and  Bell,  with  the  addition  of  Professor  A  P.  Coleman  of  the  Univer- 
sity of  Toronto,  were  appointed  as  the  Canadian  members  of  the  special  committee  for 
this  work.  They  are  to  be  joined  by  three  other  geologists  representing  the  United 
States  Geological  Survey.  After  completing  their  work  in  Ontario  the  party  will  pro- 
ceed to  examine  one  or  two  districts  in  the  State  of  New  York  for  the  purpose  of  cor- 
relating their  geology  with  that  of  the  above  district  in  Ontario. 

CONGRESS   OF   AMERICANISTS. 

Two  years  ago,  at  the  suggestion  of  the  writer,  the  International  Congress  of 
Americanists,  in  session  at  Stuttgart,  resolved  to  hold  its  next  biennial  meeting,  that 
of  1906,  in  the  city  of  Quebec,  from  the  10th  to  the  15th  of  August.  A  grant  of 
$4,000  to  assist  in  defraying  the  expenses  of  the  meeting  was  obtained  from  the  Do- 
minion Government.  A  strong  local  committee  is  making  all  arrangements  for  the 
carrying  out  of  the  attractive  programme  which  was  decided  upon. 
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Invitations  were  sent  to  the  governments  of  all  countries  throughout  the  world 
requesting  them  to  send  delegates,  and  it  is  expected  that  a  large  number  of  learned 
men  from  foreign  countries  will  honour  us  by  their  attendance.  Numerous  papers  on 
important  subjects  to  be  read  at  the  meeting  have  been  already  promised.  The  com- 
mittee of  organization  consists  of  Dr.  Robert  Bell,  F.R.S.,  president;  Monsignor 
Laflamme,  Dr.  David  Boyle  and  Dr.  Franz  Boas.  The  scientific  programme  being 
assured,  it  is  hoped  the  meeting  will  prove  a  most  agreeable  and  successful  one. 

CANADIAN   COMMITTEE   OF  GEOLOGICAL   NOMENCLATURE. 

The  committee  on  the  nomenclature  of  geological  formations  in  the  Dominion, 
which  had  originated  by  the  action  of  the  Royal  Society  of  Canada  in  1901,  has  to  a 
great  extent  been  superseded  by  the  more  comprehensive  international  committee,  and 
it  did  not  hold  any  meeting  last  year.  As  it  is  very  desirable  that  the  geology  of  the 
two  coimtries  should  be  made  to  harmonize,  it  is  felt  that  whatever  might  be  found 
best  for  Canada  should  apply  to  the  United  States  also,  and  therefore  all  the  work 
should  be  left  to  the  international  committee. 

FIELD   WORK. 

The  field  work,  which  is  the  foundation  of  all  the  progress  made  by  the  Geological 
Survey,  was  prosecuted  with  vigour.  Thirty-seven  parties,  besides  the  Zinc  Commission 
consisting  of  three  members,  went  to  the  field.  These  were  distributed  all  over  the 
Dominion,  from  Peel  river  and  the  Yukon  in  the  far  northwest,  to  Nova  Scotia  in  the 
southeast.  In  some  instances  the  geologists  went  out  alone  or  with  one  assistant,  and 
hired  temporary  help  when  required ;  but  in  most  cases  they  had  several  persons  in 
their  parties. 

Most  of  the  field  work,  as  well  as  that  at  headquarters,  was  devoted  to  economic 
geology,  but  at  the  present  time  one  of  the  principal  duties  of  the  Geological  Survey  is 
to  produce  as  complete  a  geological  map  of  the  Dominion  as  possible,  and  as  large  areas 
still  require  to  be  explored  for  this  purpose,  a  certain  amount  of  energy  must  be  given 
to  this  branch  of  our  duties.  Three  well  qualified  new  members  have  been  added  to 
the  temporary  staff  during  the  year,  namely,  Mr.  W.  H.  Collins,  Mr.  D.  D.  Caimes  and 
Mr.  W.  A.  Johnston,  all  of  whom  did  good  field  work  during  the  past  season. 

The  instructions  given  to  the  numerous  field  men  were  all  successfully  carried  out, 
and  although,  in  remote  regions,  the  work  is.  of  ten  difficult  and  sometimes  hazardous, 
nothing  happened  to  mar  the  good  progress  that  was  made.  As  in  former  years,  a 
number  of  suitable  men,  not  attached  to  this  department,  were  engaged  for  field-work 
either  on  contract  or  on  salary.  The  sequel  has  proved  that  all  the  field  parties  had 
been  judiciously  and  advantageously  placed  and  the  results  may  be  considered  the 
maximum  that  could  be  ^pected.  It  is  satisfactory  to  know  that  the  work  of  the 
Survey  during  the  year  has  met  with  the  approval  of  all  the  important  mining  interests 
from  the  Yukon  and  British  Columbia  in  the  west  to  Nova  Scotia  in  the  east. 

Last  winter  the  Board  of  Trade  of  Rossland,  B.C.,  asked  for  a  *  structural  geologi- 
cal survey '  to  be  made  of  the  Rossland  group  of  mines,  and  Professor  R.  W.  Brock  was 
designated  to  undertake  this  work,  assisted  by  Mr.  W.  H.  Boyd,  Dr.  G.  A.  Young,  a 
26— li 
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lapidary  and  a  draftsman.  It  is  proposed  to  continae  this  work  next  year  and  perhaps 
longer,  and  when  it  Ib  completed  to  publish  a  full  report  on  the  results.  In  the  mean- 
time Mr.  Brock  has  prepared  a  pr^iminary  report,  which  has  been  published.  This 
report  deals  with  petrographical  matters,  such  as  the  composition  and  prc^per  names  of  the 
rocks,  with  questions  as  to  the  origin  of  the  ore  deposits,  the  probability  of  their  exten- 
sion, and  the  possible  discovery  of  other  bodies  of  ore  beyond  the  limits  of  those  at 
present  worked.  The  question  of  the  probable  depth  to  which  ihe  ores  may  extend  is 
also  discussed.  The  report  likewise  describes  the  methods  of  working  at  present 
employed. 

At  the  request  of  those  interested  in  mining  2dnc  you  appointed  an  independent 
conmiission  to  visit  British  Columbia  and  examine  and  report  on  all  matters  affecting 
the  zinc  interest.  This  commission,  by  your  direction,  received  $7,500  out  of  the 
special  grant  of  $19,000,  which  had  been  granted  by  special  a][^roi»iation  for  the 
work  of  the  Qeological  Survey  in  British  Columbia  and  Yukon  Territory  during  the  year. 

ARCTIC   EXPLORATION. 

In  the  summary  report  for  1904,  Mr.  Low's  explorations  of  some  of  our  northern 
coasts  by  means  of  the  ss.  Neptune  were  referred  to.  During  the  winter  of  1904-5, 
this  gentleman  prepared  a  full  report  on  this  work,  which  was  set  in  type  in 
the  spring  and  summer  of  1905 ;  a  detailed  map  and  a  large  number  of  fine  illus- 
trations were  made  for  it.  The  book  was  being  prepared  as  an  edition  de  luxe, 
instead  of  as  an  ordinary  blue  book,  under  the  name  of  '  The  Cruise  of  the  Neptune.*  It 
was  discovered,  however,  that  Mr.  Low,  although  a  regular  officer  of  the  Geological 
Survey,  had  performed  this  work  under  a  special  commission  direct  from  the  Govern- 
ment^ and  that  his  report  should  therefore  be  published  by  the  Department  of  Marine 
and  Fisheries.     The  work  ia  expected  to  be  issued  during  the  summer  of  1906. 
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SUMMARY  OF  THE  MINERAL  PRODUCTION  OF  CANADA  IN  1905. 

^     Prepared  by  the  Minee  Section  of  the  Geological  Survey. 
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Limestones  for  flux  in  iron  furnaces » 

Manganese  ore  (exports) m 

Mica. • II 

Mineral  pigments — 

Bary  tes n 

Ochres n 

Mineral  water h 

Natural  ^sa  (g) 

Petroleum^ Brls. 

Phosphate Tons 

Pyrites n 

Salt ,1 

Talc : 1. 

Tripolite i 


116,779 

70,554 

65,961,000 

18,876,316 

6,974,876 


B, 


60.670 

17,694 

8,676 

,776.988 

1,644 

11,700 

541 

6,172 

436,789 

341,614 


3,860 
5.105 


684,095 

1,300 

32,774 

45,370 

500 

200 


$ 
7.420,451 


14,486,883 

125,119 

1,047,860 

2,634,064 

7,560,526 

3,605,967 

100,000 

180,000 


37.160,880 


1,486.369 

16^900 

93.301 

17,658.615 

149,163 

23.400 

17.032 

67,200 

581.543 

268.769 

1,720 

168,043 

7.600 

84.676 

100,000 

314,249 

849.687 

8,426 
123.674 
310,868 

1.800 

3,600 


The  total  production  of  pig  iron  in  Canada  in  1905  from  Canadian  and  imported  ores  amounted  to 
527,932  short  tons  valued  at  $6,492,972.  of  which  it  is  estimated  70.554  tons  valued  at  $1,047,860  should  be 
Attributed  to  Canadian  ore  and  457.378  short  tons  valued  at  $5,445,112  to  the  ore  imported. 

(a,)  Quantity  or  value  of  product  marketed.    The  ton  used  is  that  of  2,000  lbs. 

(h,)  Copoer  contents  of  ore,  matte.  &c..  at  15*590  cents  per  lb. 

(c.)  Leaa  contents  of  ore.  &c.,  at  4  '707  cents  per  lb. 

(d,)  Nickel  contents  of  ore,  matte.  &c..  at  40  cents  per  lb. 

(e.)  Silver  contents  of  ore  at  60*352  cents  per  oz. 

(f,)  Oven  coke,  all  the  production  of  Nova  Scotia,  British  Columbia  and  the  Northwest  Territories. 

fg.)  Gross  return  from  sale  of  gas. 

(h. )  Deduced  from  the  amount  paid  in  bounties  and  valued  at  $1  84  per  barrel 
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SUMMARY  OF  THE  MINERAL  PRODUCTION  OF  CANADA  IN  19(i6. 

,.  (Subject  to  Revision). 


Product. 


Structural  Materials  and  Clay  Products.. 

Cement,  natural  rock. Brls. 

II       Portland. » 

Flagstones 

Granite. 


Sands  and  gravels  (exports) Tons. 

Sewer  pioe .   

Slate....". 

Terra-cotta»  fireproofiog,  etc 

Building  material,  including  bricks,  building  stone,  lime,  etc 


Total  structural  materials  and  clay  products.. 
Total  all  other  non-metallic.   


Total  non-metallic 

Total  metallic 

Estimated  value  of  mineral  products  not  returned  . 


Total,  1906. 


1904,  Total. 

1903  11  . 

1902  ..  . 

1901  .1 

1900  11  . 

1899  I.  . 

1898  ..  . 

1897  11  . 

1896  ..  . 

1895  I.  . 

1894  .1  . 

1893  ..  . 

1892  .1  . 

1891  M  . 

1890  I.  . 

1889  I.  . 

1888  M  . 

1887  M  . 

1886  11  . 


Quantity. 


14,184 
1,346,647 


366,936 


Value. 


10,274 

1.913.740 

7,660 

209,565 

152,805 

.382,000 

21,568 

64,892 

6,095,000 


8,867,484 
22,266,393 


31.123,877 

37,160.830 

300,000 


68,574,707 

60,073,897 
62,600,434 
63,885,999 
66,339,168 
64,618,268 
49,584,027 
38,697,021 
28,661,430 
22,584,513 
20,648,964 
19,931,158 


16,623,417 
18.976,616 
16,763,353 
14,013,113 
12,518,894 
11,321,331 
10,221.266 
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Minerals  Most  Inquired  -For. 

The  following  minerals  alphabetically  arranged,  have  been  most  inq^uired  for  during 
the  year : — 


Apatite, 

Arsenical  pyrites, 

Asbestus, 

Barytes, 

Bauxite, 

Blende,  zinc. 

Chrome  iron. 

Clays  for  hydraulic  cement, 

Clays  for  pottery,    bricks, 

tiles,  etc.. 
Coal, 
Cobalt, 
Copper  ores. 
Corundum, 
Feldspar, 
Fire  clay. 


Fluorspar, 

Gas,  natural, 

Gold, 

Iron  ores, 

Ilmenite, 

Kaolin, 

Limestones   for 

cement, 
Magnolite, 
Marbles, 
Mica, 

Molybdenite, 
Ochres, 
Ozokerite, 
Petroleum, 


Pigments,  mineral^ 
Pitchblende, 
Platinum, 
Pyrites,  iron. 
Quicksilver, 
Shale,  clay, 
hydraulic     Silica, 
Silver, 
Slate, 
Talc, 

Tungsten, 
Tripolite, 
Vanadianite, 
Witherite, 
Zinc. 


Petroleum  and  Natural  Gas. 

In  the  list  of  proposed  bulletins  given  on  another  page,  mention  is  made  of  one  on 
Petroleum  and  Natural  Gas.  In  last  year's  Summary  Report  a  number  of  localities  are 
given  where  petroleum  is  known  to  occur  in  British  Columbia  and  the  North-west 
Territories.  The  vast  deposits  of  asphalt  or  tar-sand  in  the  Athabaska  region  have 
been  described  in  my  report  for  1882  and  afterwards  by  Mr.  R.  G.  McConnell. 

In  1897  a  boring  in  search  of  petroleum  was  made  at  the  expense  of  the  Greological 
Survey  on  the  west  side  of  the  Athabaska  river  at  Pelican  rapids.  At  a  depth  of  nearly 
a  thousand  feet,  a  flow  of  gas  was  struck,  under  high  pressure.  This  prevented  any 
further  progress  being  made  in  deepening  the  bore  hole.  The  gas  has  been  blowing  off 
with  a  roaring  noise  from  the  time  it  was  tapped  till  the  present  day,  a  period  of  more 
than  eight  years.  At  the  date  of  our  latest  information  it  is  said  to  show  no  diminu- 
tion of  pressure. 

During  the  last  two  seasons,  searching  for  petroleum  has  been  done  on  a  large  scale 
in  the  district  drained  by  the  Flat-head  river  in  the  southeastern  comer  of  British 
Columbia  and  also  in  the  adjacent  tract  in  the  southwestern  comer  of  Alberta.  In  a 
number  of  localities  in  both  these  regions,  seepages  of  petroleum  have  been  known  for 
some  years.  In  April,  1905,  Mr.  Wm.  Forest  left  with  me  a  sample  of  remarkably 
good  crude  petroleum  from  Sage  creek,  a  branch  of  Flat-head  river. 

Last  summer  a  well  which  was  being  bored  near  Pincher  Creek  in  southwestern 
Alberta  close  to  the  mountains  was  reported  to  have  struck  a  great  flow  of  oil,  but  this 
did  not  prove  to  be  true|  Another  well  was  said  to  be  in  progress  near  Cardston,  a 
short  distance  further  east,  but  we  have  no  information  as  to  it.  At  Medicine  Hat, 
gas  continues  to  be  obtained  at  a  fair  pressure  by  boring  fresh  holes  in  the  vicinity  of 
the  original  discovery. 
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During  the  summer  of  1905,  a  boring  in  search  of  petroleum  was  sunk  to  a  con- 
siderable depth  on  the  Saskatchewan  river  under  the  management  of  Mr.  Eugene  Coste, 
M.E.  He  has  enoountered  great  difficulty  in  this  undertaking  on  account  of  the  soft 
and  yielding  nature  of  some  of  the  strata  passed  through. 

Last  summer  the  search  for  petroleum  on  the  eastern  peninsula  or  large  Indian 
Reserve  of  Manitoulin  island  was  renewed  by  the  Great  Northern  Oil  and  Gas  Co., 
Limited,  and  it  was  said  that  a  well  two  or  three  miles  southwest  of  Wequemakong  on 
the  road  to  Manitowaning,  had  produced  over  100  barrels  of  oil;  also  that  smaller  quan- 
tities had  been  obtained  from  several  other  experimental  borings  on  the  reserve. 

In  the  southwestern  part  of  the  interlake  peninsula  of  Ontario,  new  producing 
wells  have  been  bored  at  several  places  not  far  from  Leamington.  These  have  been  the 
means  of  perceptibly  increasing  the  petroleum  production  of  Ontario  for  the  year. 

It  was  proposed  to  bore  for  gas  at  Calgary,  under  the  impression  that  the  Medicine 
Hat  horizon  might  be  struck,  but  from  the  knowledge  we  have  of  the  geology  of  the 
region  around  that  town,  this  horizon  is  probably  buried  under  a  great  depth  of  over- 
lying strata. 

The  officers  of  the  Survey  best  acquainted  with  the  geology  of  this  section  of 
Alberta  are  Messrs.  McConnell,  Dowling  and  Caimes.  In  regard  to  the  prospect  of 
^finding  gas  by  boring  at  or  near  Calgary,  Mr.  R.  G.  McConnell  says  the  gas-bearing  rocks 
of  Langevin  are  buried  at  Calgary  under  several  thousand  feet  of  shales  and  sandstones. 
A  very  deep  bore-hole  would  therefore  be  necessary  to  reach  the  horizon  of  the  Lange- 
vin beds.  No  gas  has  yet  been  found  in  the  Laramie  formation.  The  crest  of  an  anti- 
clinal crossing  the  Indian  Reserve,  which  is  known  to  run  in  a  southeasterly  direction 
a  few  miles  southwest  of  Calgary,  would  probably  afford  the  most  favourable  points  for 
boring ;  but  the  structure  of  the  district  is  not  well  known. 

Mr.  D.  B.  Dowling  says  that  two  coal-bearing  horizons  exist,  from  which  gas  might 
come.  At  Langevin  it  rises  from  the  lower  coal-bearing  strata  of  that  locality.  At 
Cassils  gas  may  be  found  in  shallow  borings.  The  Pierre  formation  is  generally  com- 
posed of  compact  clays  which  would  hold  down  any  gas  which  might  be  escaping  from 
the  coals  below  it.  The  Laramie  is  a  sandy  formation  and  would  not  prevent  the 
escape  of  gas.  In  the  foot-hills  the  coals  of  Cassils,  Lethbridge  and  Stair  thin  out  very 
much.  There  is  a  great  thickness  of  rocks  at  Calgary  above  the  equivalents  of  the  gas- 
bearing  strata  of  Medicine  Hat. 

Mr.  D.  D.  Cairnes  says  the  gas  of  Medicine  Hat,  Langevin  and  Cassils  comes  from 
rocks  of  the  Belly  River  Cretaceous  series,  which  are  deeply  buried  at  Calgary.  At 
Cassils  gas  has  been  struck  above  the  horizon  of  that  of  Medicine  Hat  and  Lange^'in. 
Near  Calgary  the  best  chance  for  finding  gas  would  be  somewhere  along  an  anticlinal 
which  runs  S.  73"  E.  from  a  point  two  and  a  half  miles  due  east  of  Cochrane  street. 
At  the  shallowest  depth,  however,  on  this  anticlinal,  any  gas  which  might  exist  would 
probably  lie  700  to  800  feet  deeper  than  that  at  Cassils.  The  next  gas  horizon  would 
be  600  feet  below  this  last.  There  is  also  a  third  horizon  corresponding  to  the  Tar 
Sands  below  the  last  mentioned.  If  boring  be  undertaken  on  the  above  anticlinal  near 
Calgary,  it  should  be  at  the  lowest  surface  level.     The  most  promising  locality  would 
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appear  to  be  in  the  southwest  corner  of  township  24,  range  3  west  of  the  5th  principal 
meridian,  and  section  2  or  10  may  occupy  the  most  likely  position. 

COLLECTIONS   FOR   EDUCATIONAL   INSTITUTIONS. 

The  distribution  of  collections  of  Canadian  minerals  and  rocks  to  educational 
institutions  within  the  Dominion  has  been  continued  as  in  former  years.  Collections 
containing  seventy-five  specimens  of  minerals  and  twenty-five  of  rocks  have  been  sent 
to  coll^ate  institutes,  high  schools  and  academies,  while  collections  of  seventy-five  good 
specimens  of  minerals,  but  of  smaller  size,  were  sent  to  schools  of  lower  grades.  More 
appUcations  for  these  collections  were  received  than  could  be  filled.  (They  were  sent 
first  to  those  teachers  who  seemed  to  be  the  most  enthusiastic  and  the  best  qualified  to 
make  good  use  of  them.)  In  every  case  the  recipients  of  the  collections  were  required 
to  agree  to  the  following  conditions  :  (1)  That  mineralogy  .or  geology  was  being  actually 
taught  in  the  school.  (2)  That  the  collection  was  to  become  the  property  of  the  school 
itself  and  not  of  any  officer  who  might  be  connected  therewith.  (3)  That  a  suitable 
case  or  cabinet  was  to  be  provided  for  its  safe  keeping.  The  schools  to  which  collections 
were  sent  are  enumerated  in  Dr.  Hoffinann's  report  in  the  present  volume. 

The  above  numbers  of  specimens  are  sufficient  to  cover  all  the  minerals  and  rocks 
which  the  scholars  are  likely  to  encounter  in  nature,  and  it  is  as  great  as  they  can  be 
expected  to  learn  thoroughly.  It  was  also  thought  that  more  good  would  be  accom- 
plished by  sending  out  a  large  number  of  such  collections,  rather  than  a  smaller  number 
of  collections  containing  more  but  rarer  species.  The  time  and  money  consumed  in 
obtaining  the  material  for  these  collections  have  also  to  be  considered,  the  rarer  minerals 
costing  much  more  than  the  commoner  ones. 

CANADIAN   ECONOMIC   MINERALS  AT  THE   LIEGE   INTERNATIONAL   EXHIBITION. 

A  good  collection  of  the  more  prominent  economic  minerals  of  Canada  was  prepared 
for  the  Liege  (Belgium)  International  Exhibition  by  Mr.  R.  L.  Broadbent,  an  officer  of 
the  Geological  Survey,  for  our  Department  of  Agriculture.  As  tit  all  previous  inter- 
national exhibitions,  from  that  of  London  in  1857  to  the  one  which  has  just  been  held 
at  liege,  the  Canadian  collection  of  economic  minerals  took  first  place.  In  connexion 
with  the  last  exhibition  the  following  extract  of  a  letter  from  Mr.  Broadbent  is  of 
interest : — 

Liege,  (Belgium),  November  21,  1905. 

*  Here  Canada  is  the  only  country  making  a  thoroughly  representative  mineral 
exhibit,  and  although  we  did  not  enter  individual  exhibits  for  awards  we  received  a 
Grand  prize  for  the  collective  exhibit.  The  jury  expressed  themselves  as  very  much 
pleased  with  the  extent  and  arrangement  of  the  collection.  We  also  had  visits  from 
the  Mining  and  Geological  Section  of  the  International  Congress  of  Mining  and  Metal- 
lurgy ;  the  Congress  of  Geology ;  the  Society  Beige  Geologic,  and  others  interested  in 
mining  and  metallurgy,  all  of  whom  spoke  in  the  highest  terms  of  the  exhibit. 

'  Belgium  being  the  centre  of  one  of  the  most  important  mining  regions  in  Europe, 
our  ores  naturally  attracted  much  attention,  especially  our  lead  and  zinc  ores.  The 
largest  zinc  smelters  in  the  world  are  here,  the  Vielle  Montague,  and  they  told  me  that 
they  would  buy  Canadian  ore  providing  satisfactory  rates  could  be  arranged  re  shipping. 
With  the  C.P.R.  direct  communication  with  Antwerp,  there  ought  to  be  a  good  market 
here  for  our  ore. 
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'  I  also  visited  the  smelting  works  at  Stolberg,  Qermany.  At  these  works  they 
were  using  about  2,000  tons  of  Canadian  (B.C.)  silver-lead  ore  per  month. 

*  In  addition  to  the  above  ores,  the  inquiries  for  the  most  part  have  been  in  con- 
nexion with  chrome,  nickel,  cobalt,  asbestus,  mica  and  corundimi,  the  last  mentioned, 
especially,  attracting  much  attention.  It  has  already  a  reputation  in  the  European 
market  as  a  high  grade  abrasive,  and  we  have  in  our  own  section  fifteen  different 
exhibits  of  wheels,  discs,  <fec.,  manufactured  in  the  U.S.,  England,  France,  Germany  and 
Belgium,  all  from  Canadian  corundum.' 

HYDRAULIC   CEMEITr. 

The  manufacture  of  hydraulic  cement,  especially  by  the  artificial  combining  of  its 
ingredients  is  assuming  large  proportions  in  Canada.  Numerous  inquiries  have  come  to 
the  department  during  the  year  for  pure  limestones  and  good  clays  for  cement  making, 
especially  from  the  west.  Inquiries  have  also  been  received  for  stone'  which  may  be 
calcined  and  ground  for  hydraulic  cement. 

A  very  pure  limestone  is  quarried  near  Kananaskis  station  on  the  line  of  the 
Canadian  Pacific  railway,  on  the  northeast  quarter  of  section  25,  township  24,[range  9, 
west  of  the  5th  principal  meridian.  Province  of  Alberta.  Its  analysis  is  given  on  page 
20,  Part  R,  Annual  Report,  Vol.  XI,  1898,  being  No.  695  of  the  publications  of  the 
Geological  Survey. 

A  fairly  pure  limestone  is  quarried  at  the  north  end  of  Tunnel  mountain  in  the 
Province  of  Alberta.  Its  analysis  is  also  given  on  page  20  of  the  above  mentioned 
Report  R  of  Volume  XI,  1898. 

Materials  for  the  manufacture  of  hydraulic  cement  can  be  obtained  at  Bulls  Head 
Plateau,  Cypress  Hills.  See  page  786,  Geological  Survey  Report  for  1885.  Shaganappi 
point,  near  Calgary,  yields,  when  calcined,  a  cement  of  a  very  marked  hydraulic  character, 
setting  under  within  from  four  to  five  minutes.     See  page  42,  Report  T,  1886. 

The  following  references  as  to  limestone  and  hydraulic  cement  stones  mentioned  in 
the  reports  of  the  Geological  Survey  may  prove  useful : — 

Hydraulic  Cement  Stones.  P*Re* 

Geology  of  Canada,  1863 804 

Catalogue  of  Section  1,  Geological  Museum 128,  129 

Annual  Report  for  1895,  Part  R,  Good  Hydraulic  Lime- 
stone.    16 

II              1895,  Part  R,  Good  Hydraulic  Lime- 
stone.   21 

If  1899,  Part  G,  Analysis  of  Limestone. .  45 

.1  1899,  Part  R  .i  . .       32, 33 

Localities  for  Limestones  and  Cement  Stones. 

Annual  Report  for  1887-88,  Part  R 109 

1896'  u     S   159-60 

1899  .1     S 122 

1890-91      I.    D     42 

1890-91      ..    E 39,191,198 

1890-91      ,1    E 63,158,172 

1890-91      M    E 176,183 

1890-91      ..     F 13, 54 

1890-91      M    L 33,35,41 

1890-91       M    A 38,  48,  58 

1890-91      .,     P 16 

,.  1889  M    R 24 
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UTILIZATION    OF   LOW-GRADE   FUELS. 

The  invention  of  the  Siemens'  Regenerative  Gas-furnace  and  of  the  improved  gas 
producer  engine  has  given  a  new  value  to  low-grade  bituminous  coal,  lignites  and  peat. 
The  Siemens  Brothers'  producer  furnishes  the  most  successful  method  of  applying 
gaseous  fuel  for  the  generation  of  power.  Their  patent,  No.  167,  British,  22nd 
January,  1861,  .was  granted  for  'improvements  in  furnaces.'  The  specification  states 
that — '  It  is  an  essential  part  of  our  invention  that  the  solid  fuel  used,  such  as  coal, 
lignite,  peat,  &c,,  should  be  decomposed  in  a  separate  apparatus,  so  that  the  introduction 
of  solid  fuel  into  the  furnace  may  be  altogether  avoided,  and  the  gaseous  fuel  may  be 
heated  to  a  high  degree  prior  to  its  entering  into  combustion  with  atmospheric  air,  also 
heated  to  a  high  degree,  thus  cau^ng  a  great  economy  of  fuel.' 

In  a  paper  read  before  the  Canadian  Mining  Institute,  Mr.  Dowling  says  it  has 
been  found  that  the  quantity  of  gas  furnished  by  the  lignite  is  greatly  increased  by 
adding  an  equal  quantity  of  pulverized  anthracite,  as  its  fixed  carbon  '  cuts  the  tar ' 
yielded  by  the  producer  method.  Waste  tar  from  any  other  source  may  be  utilized 
along  with  anthracite  dust  or  fine  waste  anthracite,  or  with  crushed  coke  made  into 
briquettes.  A  promising  field  for  further  experiments  in  order  to  obtain  the  best 
results  from  a  variety  of  cheap  materials,  is  offered  in  connexion  with  this  process. 

Bulletin  Na  261  of  the  United  States  Geological  Survey  treats  of  this  subject. 
Mr.  W.  R.  Campbell,  who  has  been,  for  two  years,  connected  with  the  coal-testing  plant 
of  that  Survey  at  St.  Louis,  wrote  me  in  January,  1906,  that  they  had  been  obtaining 
some  very  striking  results  in  the  way  of  the  better  utilization  of  low-grade  bituminous 
coals  and  lignites  and  probably  peat.  The  coal  is  converted  into  producer  gas  and  is 
used  directly  in  the  explosive  gas  engine.  By  this  method  the  efficiency  of  poor  fuel  is 
increased  nearly  or  quite  100  per  cent.  He  says  :  *  Strangely  enough  our  most  striking 
results  are  on  the  low-grade  lignites  of  North  Dakota  and  Montana.  I  presume  similar 
results  could  be  obtained  on  the  same  classes  of  fuel  in  Canada^  and  I  sincerely  hope 
that  our  investigations  here  may  be  utilized  in  the  development  of  similar  fuels  in  your 
country.' 

This  subject  is  discussed  in  Dr.  Hoffmann's  report  in  the  annual  volume  of  the 
Geological  Survey  of  Canada  for  1882-84.  In  1903,  Mr.  D.  B.  Dowling  of  our  Survey 
examined  and  reported  on  the  lignite  of  the  Souris  River  region  in  southern  Saskatche- 
wan, which  may  thus  in  future  be  turned  to  better  account  than  might  have  been  antici- 
pated. These  lignites  form  a  continuation  of  those  of  North  Dakota  and  Montana, 
referred  to  by  Mr.  Campbell. 

METEORITES. 

Mr.  Robert  A.  A.  Johnston,  in  addition  to  his  field  work  in  New  Brunswick,  has 
continued  his  studies  of  Canadian  meteorites  and  has  visited  some  of  the  localities  where 
falls  of  these  bodies  have  been'  reported.  We  have  had  casts  made  and  coloured  of  all 
Canadian  meteorites  which  are  not  in  possession  of  the  Survey.  Mr.  Johnston  has 
nearly  completed  his  report  on  this  interesting  subject  and  it  will  be  issued  as  soon  as 
possible. 
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Literature  of  the  Oeolooioal  Survey. 

In  the  early  years  of  the  Survey  the  pnblications  were  not  numerous,  consisting 
principally  of  the  annual  Reports  of  Progress  ai^jd  a  few  maps,  with  an  occasional  special 
report.  A  few  well  illustrated  Decades  on  Organic  Remains  were  also  published.  In 
1863  the  late  Sir  W.  K  Logan,  the  first  director,  issued  a  resum^  of  the  first  twenty 
year's  work  of  the  staff.  This  was  a  most  useful  book  and  it  was  intended  to  follow  it 
by  a  similar  resum^  every  twenty  years  thereafter,  but  forty-three  years  have  since 
passed  away  and  no  further  resum^  has  been  written. 

About  this  time  there  was  a  hiatus  of  five  years  when  no  Reports  of  Progress  were 
published,  after  which  their  issue  was  resumed  and  continued  to  1884  inclusive.  In 
1885  the  name  was  changed  to  Annual  Reports  and  sixteen  volumes  of  these  will  have 
been  completed  with  the  issues  now  in  press. 

As  there  was  necessarily  more  or  less  delay  in  getting  out  these  full  reports,  on 
account  of  the  preparation  of  maps,  palieontological,  chemical  and  other  work  required 
for  them,  it  was  felt  that  a  preliminary  account  should  be  issued  of  the  principal  results 
obtained  each  year  both  in  the  field  and  at  the  headquarters  of  the  Survey,  together  with 
a  general  statement  as  to  all  the  affairs  of  the  department ;  and  to  fill  this  want  the 
publication  was  commenced  in  1872  of  an  Annual  Summary  Report.  With  the  growing 
extent  and  importance  of  the  work  of  the  Survey,  tiiese  reports  have  been  expanded 
year  after  year  and  they  have  been  made  to  include  some  short  complete  reports  where 
no  further  details  are  required  and  where  it  was  very  undesirable  to  keep  back  the  in- 
formation pending  the  issue  of  the  large  Annual  Report. 

In  1903,  I  commenced  the  publication  of  a  series  of  Bulletins  on  Economic 
Minerals,  to  the  progress  of  which  further  reference  will  be  made./  For  some  years  back 
the  Survey  has  also  been  publishing  special  reports  on  geological  subjects,  palaeontology, 
zoology,  botany,  <fec. 

INDEX   TO   ANNUAL   REPORTS. 

In  my  Summary  Report  for  1904,  I  stated  that  it  was  proposed  to  compile  a  com- 
plete Index  to  the  sixteen  volumes  of  Annual  Reports.  Work  on  the  Index  to  the 
Annual  Reports  was  started  by  Mr.  Frank  Nicolas  last  year,  and  good  progress 
has  been  made.  The  work,  of  course,  involves  a  great  amount  of  labour,  and  about 
120,000  references  have  been  already  prepared.  It  is  expected  that  the  compilation 
will  be  completed  by  the  end  of  this  year  and  it  is  hoped  the  printing  and  binding  will 
not  take  more  than  six  months.  This  Index  will  be  a  most  useful  work  and  will  greatly 
enhance  the  value  of  the  sixteen  large  volumes  of  Annual  Reports,  which  will  then 
become  available  for  easy  reference. 

The  number  of  publications  of  the  Survey  distributed  during  the  year  1905 
amounted  to  13,861. 

After  the  issue  of  the  Summary  Report  for  last  year,  the  press  of  Canada  was 
invited  to  call  attention  to  it  and  this  was,  no  doubt,  the  means  of  making  it  known  to 
large  numbers,  who  might  otherwise  not  have  heard  of  its  publication. 
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PUBLICATIONS  IN  1905  AND  1906. 

Summary  Report  of  the  Geological  Surrey  of  Canada  for  the  calendar  year  1904, 
pp.  392  (with  8  maps  and  other  illustrations).     Sessional  document. 

Report  on  the  Klondike  Gk>ld  Fields,  Part  B,  Vol.  XIV.,  pp.  71  (with  three  maps), 
by  R.  G.  McConnell. 

Annual  Report  of  the  Mines  Section  for  1903,  Part  S.  VoL  XVI.,  pp.  156,  by  E. 
D.  Ingall  and  J.  McLeish. 

Report  on  Recent  Mineral  Discoveries  on  Windy  Arm,  Tagish  lake,  Yukon,  pp. 
12,  by  R.  G.  McConnell. 

The  Mineral  Pigments  of  Canada,  pp.  39,  by  C.  W.  Willimott 

Geological  Report  on  the  Chibougamau  Mining  Region  in  the  Northern  part  of  the 
Province  of  Quebec,  pp.  61  (with  map),  by  A.  P.  Low. 

Supplementary  List  of  Publications,  pp.  7. 

Annual  Reports,  Vols.  XIV.  and  XV.  are  in  press. 

The  Annual  Report  of  the  Mines  Section  by  Messrs.  Ingall  and  McLeish,  (Part  S), 
for  1904  is  ready  for  the  press  and  will  be  published  as  soon  as  possible. 

VOL.    XIV. 

A.  Summary  for  1901,  by  Dr.  R.  Bell. 

B.  Report  on  the  Klondike  Gold  Fields,  by  R.  G.  McConnell. 

F.  Report  on  Ekwan  river,  Sutton  lakes  and  W.  of  James  Bay,  by  D.  B.  Dowling, 

H.  Report  on  Sudbury  district,  by  A.  Barlow. 

J.  Report  on  Perth  sheet,  by  R.  W.  Ells. 

O.  Report  on  the  Artesian  wells  of  the  Island  of  Montreal,  by  F.  Adams. 

S.  Mines  Section  report,  1902. 

VOL.  XV.    (in  the  bindbrt). 

A.     Summary  for  1902  by  R.  RelL 

AA.  ..  1903 

F.     Report  on  the  Souris  Coal  Fields,  by  D.  B.  Dowling. 

S.     Mines  Section  report,  1903. 

VOL.  XVI. 

A.  Summary  for  1904,  by  R.  Bell.     (Published). 

B.  Report  on  Graham  Island,  by  R.  W.  Ells.     (Published). 

C.  II         the  Upper  Stewart  River  region  by  J.  Keele.     (In  pr^fMu-ation). 
CC.  II         Peel  river  by  C.  Camsell.     (In  preparation). 

O.  11         Tamaska  Mountain,  Que.  by  A.  C.  Toung.    (PuUished). 

H.  II         Brome  Mountain,  Que.  by  Prof.  Dresser.     (Published). 

8.     Mines  Section  report,  1904.     (Published). 
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.BULLETINS. 

A  bulletin  on  The  Mineral  Pigments  of  Canada  by  Mr.  C.  W.  Willimott  was 
published  during  the  year.  Another  bulletin  on  Bar3^tes  in  Canada  was  prepared  by 
Dr.  H.  S.  Poole  and  is  ready  for  the  printer.  Bulletins  are  in  preparation  and  well 
advanced  on  The  Clay  Industries  by  Dr.  Robert  Chalmers,  and  on  The  Coal  Mines  of 
Canada  by  Theophile  Denis. 

FIELD-WORK. 

As  already  stated,  field-work  was  performed  by  no  fewer  than,  thirty-seven  (37) 
officers,  in  addition  to  those  acting  on  the  Zinc  Commission  which  consisted  of  three 
members,  whose  salaries  and  expenses  were  also  paid  out  of  the  funds  of  the  Geological 
Survey.  The  following  is  a  list  of  the  field  parties  of  1905,  the  objects  they  had  in  view 
and  the  regions  in  which  they  were  employed,  the  latter  being  given  in  their  order  from 
northwest  to  southeast.  Reports  upon  most  of  the  work  by  the  men  in  charge  are 
contained  in  the  following  pages. 

Mr.  Charles  Camsell,  assisted  by  Mr.  F.  E.  Camsell,  surveyed  Peel  river,  a  large 
stream  flowing  northward  in  Mackenzie  District.  He  started  for  Dawson  from  Skag- 
way  early  in  the  spring  before  the  ice  broke  up  in  the  rivers  and  was  ready  to  ascend 
the  Stewart  river  as  soon  as  it  was  clear  of  ice.  He  followed  one  of  the  northern 
branches  of  this  stream  in  his  canoes  to  a  very  long  portage  across  the  height-of-land 
separating  it  from  the  source  of  Wind  river,  a  branch  of  the  Peel.  After  descending 
the  Peel  nearly  to  the  sea,  he  returned  to  the  Bell  river  and  Rat  river,  and  thence 
descended  the  Porcupine  to  its  junction  with  the  Yukon.  Here  he  was  picked  up  by  a 
steamer  which  took  him  up  to  Dawson  and  he  returned  in  good  time  to  Vancouver.  It 
will  be  seen  by  his  report  that  he  accomplished  a  large  amount  of  valuable  topographical 
and  geological  work  in  this  distant  region.  Mr.  Joseph  Keele  also  proceeded  to  Dawson 
before  the  breaking  up  of  the  ice  and  on  the  opening  of  navigation  he  ascended  the 
Stewart  river  and  continued  his  investigations  of  the  gold-field  on  its  northern  head- 
waters, which  had  been  commenced  the  previous  year. 

Mr.  R.  G.  McConneirs  operations  were  mostly  in  the  district  comprised  by  the 
headwaters  of  the  White  river,  to  the  west  of  the  Yukon.  On  his  way  home  in  the 
autumn,  he  made  an  examination  of  the  recently  discovered  silver  region  of  Windy 
Arm.  Soon  after  his  return  to  Ottawa  he  prepared  a  report  on  this  district,,  which  was 
immediately  published  under  the  name  of  *  Recent  Mineral  Discoveries  on  Windy  Arm, 
Tagish  Lake,  Yukon  Territory.' 

Mr.  F.  H.  Maclaren,  who  afterwards  acted  as  Mr.  McConnell's  assistant,  preceded 
him  tu  the  Yukon  territory  and  made  a  survey  from  Whitehorse  westward  along  the 
road  to  Kluane  lake,  triangulating  the  tops  of  the  hills  and  mountains  on  either  side. 

Dr.  R.  W.  Ells,  assisted  by  Mr.  Sydney  Ells,  made  a  geological  reconnaisanoe  of 
Graham  island,  the  largest  and  most  northern  of  the  Queen  Charlotte  group.  Dr.  Ells 
circumnavigated  the  island  and  penetrated  into  the  interior  in  a  few  places.  While 
passing  through  British  Columbia  on  his  way  west,  Dr.  Ells,  accompanied  by  Dr.  H.  S. 
Poole,  left  the  Canadian  Pacific  railway  at  Kamloops  in  order  to  revisit  the  coal  field  of 
the  Nicola  valley  which  he  had  examined  the  previous  year.  '       ' 
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While  investigating  the  geology  of  Southern  Alaska^  under  instructions  from  Pro- 
fessor Alfred  H.  Brooks,  geologist  in  charge,  Dr.  Frederick  E.  Wright,  of  the  United 
States  Gec^gical  Survey,  explored  the  Unuk  river,  which  flows  into  Behm  canal,  oppo- 
site Prince  of  Wales  island.  Dr.  Wright's  work  having  been  principally  within 
British  Columbia,  the  United  States  Survey  has  generously  placed  his  results  at  our 
disposal,  as  if  he  had  done  this  work  for  our  department,  and  they  are  published  as  a 
short  report  in  the  present  volume. 

Mr.  Theophile  Denis,  having  been  instructed  to  examine  and  report  upon  all  the 
coal  mines  in  the  Dominion,  visited  those  of  Nova  Scotia  and  afterwards  those  of  the 
North-west  provinces  and  British  Columbia.  His  report  on  this  work  will  be  published 
as  soon  as  possible. 

Dr.  Henry  S.  Poole,  of  Halifax,  spent  the  summer  in  an  investigation  of  the  col- 
lieries and  coal-bearing  rocks  of  the  Nanaimo  coal  field  on  the  eastern  side  of  Vancouver 
island,  and  has  furnished  an  excellent  report  on  the  subject. 

Mr.  James  M.  Macoun,  assisted  by  Mr.  William  Spreadborough,  spent  about  four 
months,  beginning  in  May,  in  continuation  of  his  zoological  and  botanical  work  near  the 
International  Boundary  (49th  parallel)  between  British  Colimibia  and  the  State  of 
Washington.  His  field  of  operations  this  year  was  from  Midway  to  Skaget  river,  the 
larger  branches  of  which  lie  within  British  Columbia.  After  returning  to  Ottawa  he 
spent  the  month  of  September  collecting  and  studying  the  aquatic  plants  of  the  Ottawa 
district,  in  continuation  of  similar  work  done  on  Lake  St.  Peter  the  previous  year. 
The  latter  part  of  the  year  was  spent  in  determining  and  cataloguing  the  mammals, 
birds  and  plants  collected  during  the  last  five  seasons,  along  the  southern  boundary  of 
British  Columbia. 

Professor  R.  W.  Brock,  assisted  lly  Mr.  W.  H.  Boyd  and  Mr.  G.  A.  Young,  as 
already  stated,  was  engaged  on  a  survey  of  the  Rossland  group  of  mines.  His  prelim- 
inary report  on  this  work  has  been  printed  as  a  separate  publication. 

Mr.  D.  B.  Dowling,  assisted  by  Mr.  Geo.  S.  Malloch,  continued  his  investigations 
into  the  geology  of  the  coal-bearing  rocks  of  the  Rocky  mountains.  His  principal  work 
the  past  season  was  along  the  Elm  and  Kananaskis  rivers. 

Mr.  D.  D.  Caimes,  assisted  by  Mr.  George  S.  Scott,  was  employed  in  an  investiga- 
tion of  the  geology  of  a  large  tract  of  country  lying  immediately  to  the  east  of  the 
Rocky  mountains  and  southward  of  the  Canadian  Pacific  railway,  which  has  been  topo- 
.graphically  surveyed  and  mapped  by  Mr.  Arthur  O.  Wheeler,  D.L.S.  An  additional 
tract,  adjoining  Mr.  Wheeler's  sheet  to  the  south,  was  surveyed  both  topographically 
and  geologically  by  Mr.  Caimes. 

Mr.  J.  F.  E.  Johnston  was  instructed  to  proceed  to  the  district  around  Edmonton, 
Alberta,  in  order  to  collect  all  possible  data  in  reference  to  its  geology,  especially  such 
as  bear  upon  the  occurrence  of  coal  or  lignite  and  on  the  possible  existence  of  petroleum 
•and  natural  gas  in  that  part  of  the  province.  , 

Dr.  Robert  Chalmers  made  a  reconnaissance  examination  of  the  surface'  deposits, 
especially  of  the  clays,  of  all  the  more  accessible  districts  throughout  the  provinces  of  ' 
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Manitoba,  Saskatchewan  and  Alberta.  He  likewiae  visited  a  few  places  in  British 
Columbia.  He  was  also  instructed  to  collect  information  of  all  kinds  as  to  the  super- 
ficial  geology  of  the  districts  visited,  with  a  view  to  further  work  on  this  8ub|ect  in  the 
future. 

Mr.  W.  S.  Dobbs  was  sent  to  the  country  lying  immediately  south  of  Cape  Tatnam 
on  the  southwest  side  of  Hudson  Bay,  proper.  On  his  way  to  this  region,  he  was  to 
make  track  surveys  of  certain  rivers,  which  had  not  previously  been  mapped  by  the 
Geological  Survey.  The  reported  nature  of  the  country  south  of  Cape  Tatnam  indi- 
cated a  possibility  of  the  existence  there  of  a  considerable  tract  of  rocks  older  l^n  the 
Silurian,  such  as  those  which  occur  southwest  of  Cape  Henrietta  Maria.  In  connexion 
with  the  construction  of  a  geological  map  of  Canada,  it  was  important  to  settle  thi& 
question. 

Mr.  Owen  O'SuUivan,  who  had  surveyed  the  whole  western  coast  of  James  Bay  in 
1904,  was  instructed  to  continue  this  work  on  the  southwestern  coast  of  Hudson  Bay 
lying  between  York  Factory  and  Cape  Henrietta  Maria.  He,  however,  succeeded  in 
making  a  survey  only  as  far  as  Severn  river.  Had  he  completed  the  projected  work  of 
the  season,  this  would  have  finished  the  last  link  of  the  topographical  survey  by  thia 
department  of  the  entire  coast  of  our  great  inland  sea. 

Mr.  William  Mclnnes  made  a  geological  examination  of  a  large  tract  around  the- 
head  waters  of  the  Attawapiskat  and  Winisk  rivers,  where  it  is  believed  that  discoveriea 
of  economic  minerals  may  be  made. 

Mr.  W.  H.  Collins,  assisted  by  Mr.  H.  C.  Cooke  made  topographical  and  geological 
surveys  in  much  of  the  country  lying  immediately  north  of  Lake  Superior  between  the- 
Nipigon  and  Pie  rivers. 

Mr.  W.  J.  Wilson  commenced  a  regional  geological  survey  of  the  area  lying  im- 
mediately  north  of  the  Sudbury  and  west  of  the  Temagami  sheet.  He  made  good 
progress,  but  as  the  whole  of  this  tract  is  in  a  state  of  nature,  topographical  surveya 
require  to  be  made  in  order  to  lay  down  the  geology,  and  probably  two  more  seasons  will 
be  required  to  complete  the  work. 

Dr.  A.  E.  Barlow  was  instructed  to  make  some  more  detailed  geological  examina- 
tions of  Lake  Temagami,  for  which  a  new  map  of  the  lake  on  a  large  scale,  which  had 
just  been  issued  by  the  Ontario  Government,  would  afford  some  assistance.  He  wa& 
also  to  continue  the  detailed  geological  work  southward  of  the  Eastern  Arm  of  the  lake^ 
which  had  been  commenced  the  year  before  by  Dr.  G.  A.  Young. 

Mr.  K  D.  Ingall  was  engaged  the  greater  part  of  the  season  in  preparing  reports  of 
the  Mines  Section,  but  in  the  latter  part  of  the  summer,  he  proceeded  to  the  Cobalt 
silver  district,  accompanied  by  Mr.  J.  A.  Robert.  These  gentl^nen  inspected  the  dis- 
trict and  made  surveys  of  some  parts  of  it. 

Mr.  C.  F.  King  was  employed  in  the  early  part  of  the  season  in  surveying  the  line 
of  the  Temiacaming  and  Northern  Ontario  railway  and  afterwards  in  auistiog  Dr. 
Barlow. 
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Mr.  A.  F.  Hunter  continued  the  work  of  tracing  the  ancient  shore  lines  of  the 
northern  part  of  the  interlake  peninsula  of  Ontario  in  the  counties  of  Simcoe,  Grey, 
Wellington  and  Bruce. 

Professor  T.  L.  Walker  of  Toronto  University,  assisted  by  Mr.  R.  E.  Hore  and  Mr. 
Wm.  Herridge,  was  occupied  all  summer  in  working  out  the  geology  of  Muskoka  dis- 
trict. Although  good  progress  was  made,  the  district  is  so  extensive  that  another  season 
will  be  required  before  a  complete  map  of  its  geology  can  be  produced. 

Dr.  J.  W.  Spencer,  who  had  already  devoted  a  number  of  years  of  his  own  time  to 
elucidating  some  of  the  problems  of  the  Great  Lakes  and  the  geological  history  of  Nia- 
gara Falls  and  river,  was  employed  all  summer  in  completing  his  investigations  of  this 
history.  The  time  seemed  opportune  for  this  work,  on  account  of  its  great  interest  and 
the  attention  which  it  is  attracting  and  also  in  relation  to  questions  which  are  now 
prominent  in  connexion  with  the  position  of  the  International  Boundary  line  at  the  Falls 
and  as  to  the  utilization  of  the  cataract  for  generating  power.  Dr.  Spencer's  results  are 
highly  interesting  and  important. 

Mr.  W.  A.  Johnston,  assisted  by  Mr.  J.  B.  Tett  finished  working  out  the  geology 
of  the  Peterborough  sheet  (Ontario)  which  represents  the  same  area  as  the  other 
Ontario  sheets,  namely  72  miles  from  east  to  west,  by  48  from  north  to  south. 

Professor  Ernest  Haycock,  assisted  by  Mr.  Strong,  continued  to  investigate  the 
details  of  the  geology  of  the  Upper  Laurentian  rocks  of  a  part  of  the  counties  of  Labelle 
and  Wright,  on  which  he  had  been  engaged  the  previous  year,  and  it  will  require 
another  season  to  complete  the  area  it  is  proposed  to  map  out. 

Mr.  C.  W.  Willimott  devoted  part  of  the  season  to  the  collection  of  minei-als  to  be 
used  in  making  up  educational  collections,  and  a  part  was  required  to  exploit  some  new 
Ibcalitics  for  a  reddish  brecciated  limestone  marble  and  also  some  varieties  of  greenish 
serpentine  marbles.  One  of  the  former  proved  to  be  a  sound  and  handsome  stone,  capa- 
ble of  a  good  polish,  and  it  has  been  already  used  to  decorate  the  main  corridor  of  the 
House  of  Commons  at  Ottawa. 

Mr.  A.  P.  Low  proceeded  to  Lake  Chibougamau,  northwest  of  Lake  St.  John  in 
northern  Quebec,  where  during  the  previous  summer,  Mr.  J.  Obalski,  Inspector  of  Mines 
of  the  province  of  Quebec,  had  discovered  asbestus  of  good  quality  and  in  considerable 
quantities,  besides  copper  ore  and  a  large  quartz  vein,  holding  small  particles  of  free 
gold.  These  discoveries  were  referred  to  in  my  report  for  1904  (page  33),  where 
attention  was  also  called  to  the  fact  that  the  .late  Mr.  James  Richardson  of  the 
Geological  staff  had  found  copper  pyrites  in  the  same  neighbourhood  in  1870.  Mr. 
Low  traced  the  distribution  of  the  Huronian  rocks,  in  which  these  minerals  occur,  for 
some  distance  to  the  westward  of  Chibougamau  lake. 

Prof.  J.  A.  Dresser,  who  had  in  previous  years  worked  out  the  geology  of  Orford 
and  Brome*  mountains,  devoted  the  past  season  to  another  of  the  Monteregian  hills — 
Montarville  mountain.  He  also  made  a  collection  of  fossiU  from  the  shales  around  the 
base  of  the  mountain,  which  comprises  more  species  tlian  had  ever  before  been  found  in 
these  rocks. 
26—2 
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Professor  John  Macoun  spent  the  summer  months  in  collecting  and  cataloguing  the 
plants  of  the  north  shore  of  the  Lower  St.  Lawrence  river.  The  other  parts  of  the  year 
were  devoted  to  making  a  preliminary  draft  of  a  work  on  the  mammals  of  Canada,  in 
which  much  attention  is  given  to  their  habits  and  distribution.  Progress  has  been  made 
towards  completing  a  Flora  of  the  Vicinity  of  Ottawa  and  the  Flora  of  the  Rocky 
Mountain  Park,  which  latter  is  now  nearly  ready  for  the  printer.  Some  attention  has 
been  given  to  the  government  museum  at  Banff,  in  this  park,  which  is  under  the 
general  supervision  of  the  Geological  Survey. '  Professor  Maooun  continues  to  add  to  his 
large  stock  of  new  information  in  regard  to  the  ^ungi.  Lichens,  Mosses,  Algae  and  other 
cryptogamous  plants  of  Canada,  which  have  not  yet  been  included  in  the  published 
irolumes  of  his  Catalogue  of  Canadian  Plants. 

Mr.  Lawrence  M.  Lambe  spent  some  time  on  the  north  shore  of  Chaleur  bay, 
in  collecting  fossil  fishes  from  the  Devonian  rocks.  By  diligent  search  and  by  blasting 
the  rocks,  he  secured  a  number  of  valuable  specimens. 

Professor  W.  A.  Parks  undertook  some  field  work  for  the  Survey  in  the  western 
part  of  central  New  Brunswick,  along  the  Nipisiguit  river.  In  addition  to  this  work, 
his  petrographical  studies  of  the  specimens  brought  home  are  expected  to  throw  some  new 
light  on  the  different  problems  of  the  geology  of  this  part  of  the  province. 

Mr.  Robert  A.  A.  Johnston,  assisted  by  Mr.  Bronson,  completed,  as  far  as  intt^nded 
at  present,  the  geology  of  Charlotte  county,  New  Brunswick.  His  labours  have  been  the 
means  of  improving  very  much  the  geological  map  of  the  southwestern  part  of  the 
province. 

Mr.  Hugh  Fletcher,  assisted  by  Mr.  A.  T.  McKinnon,  spent  the  season  at  various 
localities  along  the  Bay  of  Fundy  side  of  Nova  Scotia.  Special  attention  was  devoted 
to  the  examination  and  mapping  of  the  iron  ore  bands  of  Nictaux  and  Torbrook. 

Mr.  E.  R.  Faribault  was  assisted  in  the  field  work  by  Messrs.  James  M.  Cruikshank 
and  A.  Cameron,  and  in  the  map-making  by  Major  F.  OTarrell.  Their  work  lay 
mostly  in  the  districts  lying  to  the  southwest  of  Halifax  and  consisted  in  a  careful 
survey,  so  as  to  map  on  a  large  scale,  all  the  features  of  each  district,  together  with  an 
accurate  representation  of  the  gold  bearing  quartz  veins  or  leads. 

My  own  field-work  consisted  partly  of  an  inspection  of  the  Klondike  gold  district 
and  the  collection  of  information  as  to  the  occurrence  of  coal  or  lignite  in  the  Yukon 
Territory.  Returning  from  this  Territory,  I  visited  Nanairio  coal  field  in  order 
better  to  determine  what  further  geological  work  was  most  needed  in  that  region  and 
how  it  might  best  be  carried  out.  The  mines  of  the  various  districts  in  the  southern 
parts  of  British  Columbia  were  visited  and  inspected  underground  as  far  as  time  would 
permit  I  have  to  express  my  thanks  to  the  officers  of  all  the  mines  visited  for  their 
invariable  courtesy  and  for  affoi-ding  me  every  facility  for  examining  the  mines 
themselves,  the  mining  machinery  and  reduction  works.  At  Femie,  I  was  indebted  to 
Messrs.  James  McEvoy,  W.  W.  Leach  and  H.  Frechette,  all  of  whom  were  formerly 
connected  with  the  Geological  Survey,  for  conducting  me  through  the  collieries  and 
coking  yards. 


Digitized  by 


Google 


SUMMARY  REPORT  19 

SESSIONAL  PAPER  No.  26 

In  November,  I  spent  some  days  in  looking  over  the  mining  and  prospecting 
operations  in  the  Cobalt  silver  district. 

The  work  of  the  Survey  at  headquarters  during  the  year  has  been  vigorously  carried 
on  in  all  the  branches.  The  accompanying  reports  by  the  various  officers  in  charge  are 
so  full  and  explanatory  that  no  further  remarks  are  necessary. 

The  correspondence  of  the  department  continued  to  be  large,  but  all  letters  were 
promptly  and  fully  answered.  We  received,  as  usual,  many  questions  and  inquiries, 
relating  to  a  variety  of  scientific  subjects,  besides  those  connected  with  geology,  palaeon- 
tology, mineralogy,  mining,  surveying,  exploring,  mapping;  chemistry,  metallurgy, 
archaeology,  botany,  zoology,  etc.;  and  all  these  were  answered  in  due  course. 


HEAD  WATERS  OF  WHITE  RIVER. 

Yukon. 

Mr,  R,  G.  McConnelL 

Work  was  continued  during  the  season  of  1 905  in  the  district  about  the  head  of 
White  river.  The  time  available  for  work  in  this  distant  region  is  somewhat  brief  as 
the  summer  is  short  and  a  considerable  portion  of  it  is  occupied  in  travelling.  On  this 
account  the  examination  of  the  district  necessarily  partook  of  the  character  of  a  recon- 
naissance. A  topographic  survey  of  the  district  was  made  by  Mr.  F.  H.  Maclaren,  the 
topographer  of  the  party. 

Topography. 

The  region  examined  lies  along  the  landward  base  of  the  St.  Elias  range,  east  of 
the  Alaskan  boundary,  and  is  included  in  the  drainage  basin  of  White  river,  one  of  the 
principal  western  tributaries  of  the  Yukon  river. 

The  north  eastern  slope  of  the  St.  Elias  range  is  largely  drained  by  various  branches 
of  White  river,  th^  principal  of  which  are  the  Kluane,  Donjek  and  the  Generk  rivers. 
The  trunk  stream  bends  to  the  northwest  and  crosses  the  Alaskan  boundary  before 
reaching  the  mountains. 

The  Kluane  river  flows  out  of  Kluane  lake,  a  large  sheet  of  water  about  forty  miles 
in  length,  lying  along  the  base  of  the  St.  Elias  range,  and  fed  mostly  by  Slims  river, 
flowing  from  the  Kaskawulsh  glacier. 

The  Donjek  is  a  typical  glacial  stream.  Its  muddy  waters,  flowing  in  numerous 
branching  channels,  spread  out  in  seasons  of  flood  across  a  bare  gravel  flood  plain  from 
one  to  three  miles  in  width.  The  channels  change  continually,  new  ones  being  con- 
stantly opened,  and  old  ones  blocked,  by  the  rapid,  overloaded  streams.  Bars  easily 
fordable  at  onehour  are  often  impassable  the  next. 
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The  Donjek  appears  to  is^ue  from  a  large  glacier  which  occupies  the  whole  width  of 
its  valley  a  few  miles  inside  the  mouatains.  I  was  informed,  however,  by  a  prospector 
who  had  explored  its  upper  waters,  that  the  glacier  is  fed  by  an  i(;e  stream  descend. ng  a 
tributary  valley  from  the  northwest  and  that  the  upper  portion  of  the  main  valley  is 
free  from  ice  and  is  partially  wooded. 

The  Generk,  though  scarcely  twelve  miles  in  length,  carries  a  large  quantity  of  water 
and  is  one  of  the  principal  feeders  of  White  river.  It  heads  in  the  Klutlan  glacier  and 
flows  northward  parallel  to,  and  a  few  miles  east  of,  the  Alaskan  boundary.  Like  the 
Donjek,  it  has  built  up  a  wide  gravel  flood  plain  through  which  it  winds  in  a  multitude 
of  interlacing  channels. 

The  Klutlan  glacier  has  a  width,  at  present,  of  from  two  to  four  miles.  It  has 
evidently  receded  rapidly  in  recent  years  as  it  is  bordered  on  the  south  by  a  wide  belt 
of  rough  morainic  country  now  free  from  ice.  Its  rate  of  motion  is  slow,  and  in  places 
it  appears  to  be  stationary,  as  trees  occur  growing  on  shallow  soil  underlaid  by  clear 
blue  ice.  The  lower  portion  and  sides  of  the  glacier  are  buried  in  debris.  A  ridge  of 
fresh  uncovered  ice  in  the  upper  central  portion  of  the  glacier,  only  seen  from  a  distance, 
suggests  an  active  glacier  over-riding  an  older  almost  stationary  ice  and  gravel  mass. 

The  St.  Elias  Alps,  the  principal  topographic  feature,  form  the  southwest  boundary 
of  the  district,  and  extend  to  the  sea.  The  mountains  and  mountain  ridges  of  this 
range  are  characterized  by  extreme  boldness  of  outline.  Steep  slopes,  precipitous  cliffs 
and  high  broken  peaks  and  crests  prevail..  The  larger  streams  such  as  the  Donjek  and 
St  Clair  have  cut  deep,  wide  valleys  back  into  the  heart  of  the  range,  while  the  smaller 
ones  are  usually  inclosed  in  narrow  steep-sided  and  often  impassable  cafions.  The 
central  portion  of  the  range  and  all  the  higher  mountains  are  covered  with  deep  con- 
tinuous snow  fields,  and  glaciers — some  of  the  first  magnitude — are  present  everywhere. 

The  St.  Elias  range  is  bordered  along  its  whole  northeastern  front  by  a  wide  con- 
tinuous depression  occupied  in  different  portions  of  its  length  by  a  number  of  small 
streams.  The  depression  is  crossed  transversely  by  all  the  large  streams  flowing  from 
the  range  and  evidently  antedates  by  a  long  period  the  initiation  of  the  present  drainage 
system.  The  summit  of  the  depression  between  Kluane  river  and  the  Donjek  has  an 
elevation  of  1,500  feet  al30ve  the  former,  and  between  the  Donjek  and  the  Generk  of 
about  700  feet. 

East  of  the  depression  is  a  broken  upland  cut  by  a  system  of  interlocking  valleys 
into  mountain  groups  and  ridges  usually  rising  from  three  to  four  thousand  feet  above 
the  valley  flats.  The  mountains  while  rugged  in  places  are  more  worn  and  are  tamer 
in  appearance  than  those  in  the  St.  Elias  range,  and  their  inferior  height  has  also  pre- 
vented the  great  accumulation  of  snow  and  ice  which  forms  such  a  conspicuous  feature 
of  the  latter. 

FOREST. 

The  forest  trees  are  few  in  number  and  include  only  the  white  and  black  spruces 
(Picea  alba  and  P,  nigra),  the  aspen  (Pofndus  tremidoides)  and,  occasionally,  the  balsam 
poplar  {PopiUus  balsami/era),  and  the  birch  (Betula  papyri/era).  The  forest  is  sparse 
as  a  rule  and  ceases  at  an  elevation  of  4,000  feet  above  the  sea. 
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GEOLOGY. 

The  geology  of  the  district  proved  less  interesting  than  was  expected,  as  the  older 
rocks  along  most  of  the  St.  Elias  range  and  for  some  distance  eastward,  are  buried 
beneath  a  great  thickness  of  comparatively  recent  effusive  and  fragmental  volcanics. 

Tertiary, 

A  band  of  rocks  referred  to  the  Tertiary  follows  the  St.  Elias  range  from  the  Duke 
river  to  the  St.  Clair.  They  are  well  exposed  on  a  small  stream  which  enters  the  Don- 
jek  from  the  west  a  mile  above  the  mouth  of  Wade  creek.  They  consist  here  mostly  of 
grayish  conglomerates  often  only  slightly  indurated,  formed  of  smooth  and  well  rolled 
pebbles  of  qtiartz,  quartzite',  slate,  chert  and  diorite.  A  band  of  red,  iron-stained  con- 
glomerate occurs  at  the  base  of  the  formation,  derived  mostly  from  the  debris  of  under- 
lying dioritic  rocks.  With  the  conglomerate  are  beds  of  grayish  and  yellowish  tufa- 
ceous  sandstones,  dark,  often  carbonaceous  shales,  and  occasional  beds  of  lignite. 

The  conglomerates  and  associated  clastic  beds  of  the  Tertiary  alternate  with  num- 
erous lava  sheets  from  fifteen  to  one  hundred  feet  in  thickness  which  appear  to  be  con- 
temporaneous with  them.  The  lava  sheets  are  usually  andesitic  in  character  and, 
in  places,  are  slightly  vesicular.  They  have  smooth  surfaces  and  decrease  in  thickness 
gradually  towards  their  termination.  They  conform  perfectly  with  the  inclosing 
clastic  beds  even  when  the  latter  are  steeply  tilted.  No  dikes  connecting  with  sheets 
were  observed.  The  vulcanism  which  accompanied  the  deposition  of  the  Tertiary  beds 
was  of  long  duration,  as  the  latter  are  overlaid  by  at  least  4,000  feet  of  effusive  and 
fragmental  volcanic  rocks. 

The  Tertiary  beds  which  outcrop  along  Maple  creek  consist  mostly  of  shales  and 
sandstone  with  some  conglomerate  and  an  occasional  lignite  seam.  On  Granite  creek 
and  east  of  the  St.  Clair  river  conglomerate  is  the  principal  constituent  of  the  forma- 
tion. 

The  Tertiary  beds  are  strongly  folded  in  places,  especially  near  the  mountains, 
and  therefore  antedate  in  age  the  last  movements  which  produced  the  St.  Elias  range. 
No  determinable  fossils  were  obtained  from  them. 

Mesozoic  Beds. 

The  mountains  of  the  St.  Elias  range  fronting  on  Kluane  lake  are  largely  built  of 
hard  greenish  tufaceous  beds  alternating  with  dark  shales,  breccias  and,  occasionally, 
agglomerates.  Similar  rocks  outcrop  at  the  cafion  of  Duke  creek  and  also  at  the  lower 
cafion  of  Burwash  creek.  The  beds  of  this  series,  as  a  rule,  are  sharply  folded  and,  in 
places,  are  overturned  and  broken.  The  rocks,  usually  hard,  are  more  or  less  altered, 
and  occasionally  pass  into  green  chloritic  schists. 

Specimens  of  the  Triassic  fossil  monotis  subcircularisj  were  obtained  from  a  band  of 
dark  shales  outcropping  near  the  centre  of  the  lower  ca&on  of  Burwash  creek.  It  is 
unlikely  that  the  whole  series  is  referable  to  one  period  as,  in  places,  it  is  many 
thousands  of  feet  in  thickness.  It  probably  represents  the  product  of  repeated  volcanic 
outbursts,  possibly  continued  into  the  Tertiary. 
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Upper  Palaeozoic, 

The  rocks  referred  to  the  upper  Palaeozoic  consist  mostly  of  massive  limestones  and 
marbles  associated  with  hard  shales  and  slates  and  feldspathic  sandstones.  A  good 
section  of  these  rocks  is  displayed  along  the  Donjek  valley  from  the  point  where  it 
leaves  the  St.  Elias  range  up  to  the  Donjek  glacier,  a  distance  of  about  seven  miles. 
The  outer  range  at  this  point  is  built  of  diorite.  The  diorite  is  followed  by  a  wide  band 
of  crushed,  reddish  weatheiing  limestone  underlaid  by  grayish  massive  limestones  and 
alternating  limestones  and  shales.  The  latter  are  succeeded  by  feldspathic  sandstones 
and  limestones,  both  holding  fossils  of  Carboniferous  age.  The  tufaceous  beds  are  cut 
by  diorite,  above  which  is  a  second  band  of  massive  gray  limestone,  followed  by  dark 
slates,  altered  in  places  into  a  schist  The  slates  are  succeeded  by  reddish  granites  and 
diorites. 

The  limestones  and  associated  rocks  strike  in  a  northwesterly  direction  and  dip 
uniformly  to  the  northeast  at  angles  of  from  30*"  to  70^  This  outward  dip  is  unusual 
in  the  great  mountain  ranges  of  the  west,  and  is  not  a  constant  feature  of  the  St.  Elias 
range,  although  it  occurs  at  several  points. 

At  the  head  of  Bur  wash  creek  the  outer  range  of  the  St.  Elias  mountains^  is  built 
of  massive  limestone,  and  bands  of  limestones  and  shales  similar  to  those  on  the  Donjek 
but  dipping  at  a  high  angle  in  the  opposite  direction.  North  of  the  limestones — and 
apparently  underlying  them — are  hard  feldspathic  quartzites,  dark  shales  and  iron- 
stained  tufaceous  beds.  These  beds  have  a  nearly  vertical  attitude  and  their  age  rela- 
tionship to  the  limestones  is  uncertain. 

The  mountain  groups  northeast  of  the  trail  from  Burwash  creek  to  the  Donjek 
are  built  largely  of  slates,  hard  tufaceous  rocks  and  limestones  similar  to  those  in  the 
St.  Elias  range.  West  of  the  Donjek  the  limestones  disappear  and  the  rocks  outcrop- 
ping along  the  valleys  of  Wolverine  and  Harris  creeks  consist  mostly  of  hard,  imper- 
fectly cleaved  slates  and  tuffs,  cut  by  numerous  diorite  dikes  and  by  a  granite  area. 

The  rough  grouping  of  the  clastic  rocks  of  the  district  into  the  three  series  briefly 
described  above  is  only  intended  as  a  provisional  one  and  will  doubtless  be  gi'eatly 
modified  when  the  region  is  examined  in  detail. 

Massive  Igneous  Rocks. 

Andesites  and  Basalts, 

Effusive  rocks  have  a  wide  distribution  in  the  district.  A  large  area  commencing 
within  a  few  miles  of  Kluane  lake  crosses  Duke  river  valley  and  extends  northward  to 
the  *  gap  '  of  this  stream.  A  second  small  area — probably  a  disconnected  portion  of  the 
first — occurs  south  of  upper  Burwash  creek.  Between  the  Donjek  and  the  Generk  the 
mountains  of  the  St.  Elias  range,  and  a  wide  flanking  plateau,  are  built  entirely  of 
these  rocks  and  they  extend  westward  across  the  Generk  to  the  Alaskan  boundary. 

The  effusives  rest  on  the  Tertiary  north  of  the  Donjek  and  are  therefore  the 
youngest  rocks  in  the  district.     The  lava  sheets  in  the  Duke  river  area  are  nearly 
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horizontal  and  show  no  signs  of  disturbance.     North  of  the  Donjek  the  a.  &)U  are  often* 
sharply  bent  and  in  places  are  broken  and  faulted. 

The  effusives  in  this  series  consist  mainly  of  augite  andesites  of  a  souewhat  basics 
type,  and  basalts.  The  sheets  range  in  thickness  from  a  few  feet  to  several  hundred 
feet,  and  are  usually  separated  by  tufaceous  beds  varying  in  texture  from  a  fine  ash  ta 
a  coarse  breccia.     The  series  has  a  minium  thickness  of  5,000  feet 

Amt/gdaloids, 

Bands  of  a  green  amygdaloidal  rock  occur  at  several  points  .in  the  district,  usually 
associated  with  the  Mesozoic  tufaceous  beds.  •  The  upper  portion  of  the  lower  callon  of 
Burwash  creek  is  cut  through  this  rock,  and  it  was  also  found  at  the  upper  cafton  of 
Tatamagouche  creek  and  on  one  of  the  creeks  flowing  into  Rluane  lake.  It  is  important 
as  it  is  supposed  to  be  the  source  of  the  native  copper  which  occurs  loose  in  so  many  of 
the  creeks  of  the  district  Idthologically  it  is  a  vesicular  diabase.  The  augite  in  the 
section  examined  is  mostly  altered  to  chlorite,  and  the  cavities  are  filled  with  calcite 
usually  surrounded,  by  a  ring  of  chlorite.  A  similar  rock — also  associated  with  copper 
deposits — occurs  in  the  Windy  Arm  district. 

Gabbr(Hiiorite. 

This  is  a  dark  gray  rather  fine  textured  intrusive,  widely  distributed  in  stocks  and 
dikes  throughout  the  district  It  is  a  hard  rock  and  in  the  St.  Elias  range  usually 
weathers  into  high  bold  peaks.  It  cuts  the  beds  of  the  Mesozoic  series  but  is  older 
than  those  referred  to  the  Tertiary.  While  usually  massive  it  is  slightly  sheared  in 
places  and  is  occasionally  seamed  with  small  quartz  veins. 

The  mineral  constituents  of  the  gabbro-diorite  exhibit  considerable  variety  in 
different  sections.  In  places  the  rock  is  a  typical  diorite  consisting  essentially  of  horn- 
blende, some  biotite,  and  labradorite.  This  type  passes  by  the  substitution  of  augite 
for  hornblende  into  a  gabbroic  variety,  and  by  the  addition  of  quartz  and  microperthite 
into  a  grano-diorite. 

Quartz  Porphyrite. 

A  yellowish  porphyritic  rock  showing,  in  thin  s3ctions,  a  fine  grained  quartz  and 
feldspar  base,  through  which  crystals  of  a  plagioclase  feldspar,  biotite  and  quartz,  are 
porphyritically  distributed,  outcrops  in  considerable  masses  along  Burwash  creek.  It  is 
probably  the  youngest  intrusive  yn  the  creek. 

Dunite, 

Areas  of  dunite,  partially  altered  in  places  into  serpentine,  occur  on  Burwash  creek 
and  on  a  branch  of  Quill  creek 

ECONOMIC   GEOLOGY. 

Coarse  gold  occurs  in  nearly  all  the  streams  in  the  district  except  those  flowing 
over  the  recent  volcanic  rock,  but  no  rich  concentrations  have  so  far  been  fouad.  Brief 
descriptions  of  all  the  creeks  worked,  with  the  exception  of  Arch  creek,  are  given  in  the 
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Summary  Report  of  1904  and  need  not  be  repeated  here.  Ruby  creek,  the  centre  of 
mining  operations  in  1904|  is  now  almost  abandoned  and  the  miners  have  moved  on  to 
Fourth- of -July  creek,  a  parallel  stream  flowing  out  of  the  same  range.  A  few  claims  are 
being  worked  on  Fourth-of-July  below  the  mouth  of  Snyder  creek.  A  feature  of  the 
workings  of  this  creek  is  that  the  auriferous  gravels  rest  on  a  band  of  boulder  clay  which 
constitutes  the  bed  rock.  The  boulder  clay  band  has  not  been  pierced,  and  there  is  a 
possibility — as  pointed  out  in  last  yearns  Summary — that  pay -gravels  may  exist  beneath 
it  The  gravel  bed  overlying  the  boulder  clay  is  shallow  and  easily  mined,  but  carries 
*  comparatively  light  values. 

A  large  amount  of  work  was  done  on  Bullion  creek  by  the  Bullion  Hydraulic  Co. 
This  company  has  taken  over  most  of  the  ground  below  the  cailon  and  spent  the  sea- 
son in  installing  a  hydraulic  plant.  A  flume  five  feet  by  three  and  a  half  feet,  with  in- 
take on  claim  No.  26,  has  been  built  down  the  valley  to  claim  Nq.  48,  a  distance  of  about 
a  mile.  In  places  where  the  valley  slopes  were  favourable  the  flume  is  replaced  by  short 
d  Itches.  The  grade  of  the  creek  is  steep  and  a  head  of  1 75  feet  is  gained  in  this  dis- 
tance. The  water  is  supplied  to  the  monitor  through  a  pipe  1200  feet  in  length  and 
thirty-six  inches  in  diameter  at  the  intake.  At  the  time  of  my  visit  excavations  for  a 
bed  rock  flume  were  in  progress.  The  monitor  was  employed  for  this  purpose  and  ap- 
p  eared  to  be  doing  very  efficient  work.  Preparations  were  not  completed  in  time  ta 
admit  of  a  satisfactory  test  of  the  creek  before  the  season  closed. 

A  number  of  claims  were  worked  on  Burwash  creek  throughout  the  season,  both 
above  and  below  the  cafion,  with  varying  results.  The  values  in  the  upper  part  of  the 
creek  have  proved  generally  unsatisfactory  and  some  of  the  claims  have  been  abandoned. 
A  stretch  of  fair  ground  several  claims  in  length  has  been  found  in  the  valley  about  a 
m  ile  above  the  cailon  and  a  second  one  at  the  foot  of  the  cafion.  The  returns  from 
the  best  claims  seldom  exceed  ten  dollars  per  day  per  man.  Mining  on  Burwash  creek 
is  attended  with  peculiar  difficulties ;  the  creek  is  subject  to  sudden  floods  and  on  several 
occasions  last  season  wing  dams  and  drains — the  result  of  weeks  of  hard  work — were  de- 
stroyed by  the  rushing  waters  in  a  few  minutes. 

Some  prospecting  has  been  done  on  Tatamagouche  creek,  a  northern  branch  of  Bur- 
wash creek.  This  creek  is  similar  in  character  to  Burwash  creek  and  cuts  the  same 
rocks.  It  enters  Burwash  creek  through  a  long  cafion  above  which  the  valley  is  wide 
and  open. 

Further  to  the  west  is  Arch  creek,  the  latest  discovery  in  the  district.  This  stream 
heads  with  a  branch  of  Quill  creek  and  flows  westward  into  the  Donjek.  Its  grade 
averages  about  300  feet  to  the  mile.  Like  most  of  the  creeks  of  the  district  the  valley 
contracts  at  one  point  into  a  narrow  cafion.  The  cafion  is  situated  about  a  mile  above 
the  mouth  of  the  valley  and  is  about  three  quarters  of  a  mile  in  length.  Half  a  mile 
above  it  is  a  second  small  cafion  200  yards  in  length,  above  which  the  valley  widens 
out  and  is  bottomed  with  narrow  flats  and  bordered  in  places  with  terraced  slopes. 

The  rocks  outcropping  along  the  valley  consist  of  hard  tuffs,  slates  and  limestones 
cut  by  several  small  diorite  masses.  The  name  of  the  creek  is  derived  from  an  arch  like 
opening  in  a  band  of  limestone  crossing  the  cafion  through  which  the  stream  has  cut 


Digitized  by 


Google 


SUMMARY  REPORT  26 

SESSIONAL  PAPER  No.  26 

a  passage.     The  slates  and  tuflfs  are  traversed  by  small  quartz  veins  from  which  the  gold 

in  the  creek  has  probably  been  derived. 

At  the  time  of  my  visit  a  few  claims  were  being  worked  in  the  caflon,  where  the 
gravels  are  comparatively  shallow.  In  the  upper  part  of  the  valley  the  gravels  deepen, 
and  the  few  holes  sunk  have  failed  to  reach  bed  rock.  The  gold  obtained  is  found  on  or 
near  bed  rock,  and  consists  mostly  of  heavy  grains  and  small  nuggets.  The  largest 
nugget  found  was  obtained  from  No.  9  claim  in  the  cafton,  and  weighed  over  three 
ounces.  It  contained  considerable  quartz,  and  its  rough  surface  showed  that  it  had  not 
travelled  far.  No  ground  yielding  more  than  good  wages  has  been  found  on  the  creek 
up  to  the  present. 

It  is  somewhat  remarkable  considering  the  number  of  creeks  in  the  district  on 
which  coarse  gold  has  been  found,  and  the  wide  area  over  which  they  are  distributed, 
that  occasional  rich  concentrations  have  not  been  found.  The  chances  of  such  discover- 
ies ai-e,  of  course,  not  by  any  means  exhausted,  as  none  of  the  creeks  have  been  fully 
prospected,  and  some  of  them  have  scarcely  been  touched,  and  it  is  this  which  keeps  the 
miner  in  the  field.  The  present  yield  of  the  best  claims  of  from  $6  to  SIO  per  day  can 
hardly  be  considered  wages  in  a  region  where  the  cost  of  supplies  is  so  excessive  and  the 
working  season  is  so  short  and  broken. 

COPPER. 

Native  copper  is  almost  as  widely  distributed  in  the  creeks  of  the  district  as  gold. 
It  is  found  on  Bullion,  Sheep  and  other  creeks  flowing  from  the  St.  Elias  range,  and 
also  on  Burwash,  Tatamagouche  and  Arch  creeks,  in  the  region  between  Kluane  river 
and  the  Donjek.  It  is  not  found  on  Ruby,  Fourthof-July,  6r  any  of  the  streams 
cutting  the  old  schists  of  the  Ruby  range. 

The  principal  copper  creek  in  the  White  River  district  is  Kletsan  creek.  This 
stream  is  situated  in  Alaska,  about  four  miles  west  of  the  International  Boundary.  It 
was  examined  by  Mr.  A.  H.  Brooks  of  the  U.  S.  Geological  Survey  in  1898.  Brooks 
found  that  the  stream  copper,  in  part  at  least,  was  derived  from  calcite  veins  cutting  a 
dioritic  rock  exposed  along  the  valley.  These  copper-bearing  rocks  do  not  extend  far  in 
an  easterly  direction,  as  they  are  soon  buried  beneath  a  great  accumulation  of  young 
volcanic  rocks. 

Areas  of  a  dioritic  rock  apparently  similar  to  that  on  Kletsan  creek  occur  on  most 
of  the  copper-bearing  creeks  in  the  Kluane  district,  but  no  mineral  discoveries  have  so 
far  been  made  in  them. 

The  upper  part  of  Burwash  Creek  cafion  is  cut  through  a  green,  often  iron  stained, 
diabase  amygdaloid.  This  rock  is  cut  by  a  few  small  calcite  veins,  which  are  usually 
stained  with  copper  and  carry  small  quantities  of  chalcopyrite  and  occasional  grains  of 
native  copper.  Similar  copper-stained  amygdaloids  occur  on  Tatamagouche  and  several 
other  creeks  in  the  district.  No  veins  of  commercial  importance  have  been  found  in 
them  up  to  the  present. 
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ATIVB   SILVER.  ^ 

Occasional  coarse  graius  and  small  rough  nuggets  of  native  silver  occur  with  the 
gold  on  Burwash  and  Arch  creeks. 

COAL. 

Lignite  coal  of  good  quality  occurs  throughout  the  Tertiary  area  extending  along 
the  foot  of  the  St.  Elias  range  from  the  Donjek  to  the  St.  Clair.  The  veins  vary  in 
thickness  fi'om  a  few  inches  up  to  four  feet 


WINDY  ARM  DISTRICT,  NORTHWESTERN  BRITISH  COLUMBIA. 

Mr.  R.  G,  McConyiell 

On  the  way  back  from  the  White  River  country  a  few  days  were  spent  late  in  the 
season  examining  the  recent  mineral  discoveries  on  Windy  Arm,  Tagish  lake. 

SITUATION    AND   COMMUNICATIONS. 

The  principal  ore  deposits  so  far  discovered  in  this  district  occur  on  the  west  side 
of  Windy  Arm,  a  southerly  branch  of  Lake  Tagish.  Tagish  lake  forms  part  of  a  chain 
of  long  narrow  lakes,  including,  in  order  from  north  to  south,  Lakes  Lindeman,  Ben- 
nett, Nares,  Tagish  and  Marsh,  which  commence  wpll  within  the  Coast  range  of 
mountains  and  extend  northward  and  eastward  for  a  distance  of  nearly  seventy  miles. 
The  general  direction  of  these  lakes  is  north  and  south,  with  the  exception  of  Lake 
Nares  and  the  upper  part  of  Tagish  lake,  which  have  an  east  and  west  alignment. 
Windy  Arm  joins  Tagish  lake  near  its  head  and  extends  south  for  a  distance  of  twelve 
miles.  Its  course  is  nearly  parallel  to  that  of  Bennett  lake,  and  the  two  sheets  of 
water  inclose  an  area  of  high  mountainous  country  about  eight  miles  in  width,  the 
scene  of  the  principal  recent  discoveiies. 

The  White  Pass  and  Yukon  Railway  aftords  easy  communication  to  the  new  min- 
ing district.  This  line,  after  crossing  the  Coast  range,  follows  the  east  shore  of  Bennett 
Lake  to  Caribou  Crossing,  at  the  foot  of  the  lake,  at  which  point  steamers  run  to 
Conrad  City,  on  Windy  Arm,  the  shipping  point  of  the  mines.  The  total  distance  from 
tide  water  at  Skagway  to  Conrad  City  is  79  miles,  of  which  67*5  miles  is  made  at 
present  by  rail  and  11*5  miles  by  water.  A  railway  can  easily  be  built  from  Caribou 
Crossing  along  the  shores  of  Lake  Nares,  Tagish  lake  and  Windy  Arm  to  Conrad  City, 
and  surveys  for  one  have  already  been  made  by  the  engineers  of  the  White  Pass  and 
Yukon  Railway.  A  second  route  from  Log  Cabin  station,  on  the  main  line  of  the 
White  P€iss  and  Yukon  Railway,  above  Bennett  lake,  by  way  of  Tutshi  lake  to 
Windy  Arm,  has  also  been  proposed.  The  distance  to  tide  water  would  be  reduced 
considerably  by  this  route,  but  the  mileage  of  new  line  necessary  would  be  greater. 
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CHARACTER   OP  COUNTRY. 

The  country  bordering  the  northeastern  slope  of  the  Coast  range,  iBcluding  the 
Windy  Arm  mining  district,  may  be  characterized  generally  as  consisting  of  a  system 
of  wide  valleys,  often  interlocking  in  a  peculiar  manner,  separated  by  mountain  groups 
and  ridges  rising  from  4,000  to  5,000  feet  above  the  valley  flats.  Most  of  the  valleys 
are  bottomed  at  intervals  with  long  narrow  deep  lakes,  due  to  the  blocking  of  the 
channel  at  various  points  with  glacial  drift.  The  uplands  are  usually  fairly  regular  in 
outline,  but  in  places  are  exceedingly  rugged  and  are  often  deeply  incised  by  the 
numerous  small  streams  which  flow  down  their  sides. 

The  forest  growth  is  sparse  and  is  confined  to  the  valley  flats  and  lower  slopear  of 
the  mountains.  At  an  elevation  of  2,000  feet  above  the  valley  bottoms  the  forest  prac- 
tically ceases.  The  principal  trees  in  the  district  are  the  white  and  black  spruces,  the 
aspen,  the  balsam  poplar,  the  balsam  fir  and  the  black  pine.  The  supply  of  rough  lum- 
ber within  easy  distance  of  the  camp  suitable  for  ordinary  mining  purposes  is  ample  for 
some  years  at  least. 

GEOLOGY.. 

The  mineralized  area  on  Windy  Arm  is  situated  a  few  miles  northeast  of  the  long 
granite  batholith  of  the  Coast  range.  This  great  igneous  mass  extends  from  the 
southern  boundary  of  British  Columbia  in  a  northwestern  direction  to  latitude  62* 
north,  a  distance  of  fully  1,000  mi'es,  and  constitutes  one  of  the  largest  continuous 
granite  areas  in  the  world.  Mineralized  areas  have  been  found  at  a  number  of  points 
in  both  the  older  clastic  and  younger  intrusive  rocks,  flanking  the  Coast  range 
batholith,  and  it  is  probable  that  further  discoveries  will  be  made,  as  the  adjoining 
country,  especially  on  the  landward  side  of  the  range,  has  so  far  been  only  imperfectly 
prospected. 

The  clastic  rocks  flanking  the  Coast  range  granite  in  the  vicinity  of  Bennett  and 
Tagish  lakes,  consist  of  crystalline  limestones,  coarse  slates  passing  in  places  into  schists 
and  interbanded  with  qtiartzites,  limestones  and  hard,  fine  grained  cherty  beds,  and 
dark  argillites  alternating  with  tufaceous  sandstones,  coarse  conglomerates,  and 
occasional  limestone  bands. 

A  section  from  Tagish  lake  up  Windy  Arm  and  along  the  short  valley  connecting 
Windy  Arm  with  Tutshi  lake  was  studied  io  some  detail.  Near  the  mouth  of  Windy 
Arm  the  rocks  ponsist  of  light  grayish  heavily  bedded  crystalline  limestone,  striking  in  a 
northwesterly  direction.  These  rocks  have  an  extensive  development  along  the  south- 
eastern shore  of  Tagish  lake  and  the  lower  part  of  Taku  Arm.  They  also  extend  in  a 
wide  band  from  a  point  near  the  west  end  of  Tagish  lake  southeastward  to  Atlin 
lake. 

The  limestones  are  succeeded  going  south  along  Windy  Arm  by  a  set  of  beds  which 
will  be  referred  to  as  the  Tagish  series.  This  series  consists  largely  of  dark,  hard 
argillaceous  rocks,  coarsely  bedded  and  occasionally  passing  into  impure  quartzites. 
The  slates  are  interbanded  in  places  with  crystalline  limestones  and  also  include 
numerous  beds  and  bands  of  fine  grained  compact  cherty  rocks,  probably  hardened  by 
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the  infiltration  of  siliceous  waters.  Occasional  bands  of  amygdaloid  are  also  present. 
The  relationship  of  the  Tagish  series  to  the  crystalline  limestone  was  not  ascertained- 
The  latter  is  probably  Carboniferous  in  age. 

The  Tagish  series  is  replaced  ascending  Windy  Arm  by  basic  igneous  rocks  usually 
porphyritic  in  character.  The  porphyrites  and  associated  rocks  outcrop  along  the  shores 
of  the  lake  for  a  distance  of  five  miles  and  are  then  succeeded  by  a  series  of  clastic  rocks  for 
which  the  name  Tutshi  series  is  proposed.  The  Tutshi  series  consists  mostly  of  dark  weU 
cleaved  argillites,  softer  and  less  altered  than  those  in  the  Tagish  series.  The  argillites 
alternate  in  places  with  fine  grained  tufaceous  sandstones  and  occasional  beds  of 
grayish  limestone.  Bands  of  conglomerate  and  agglomerate  also  occur  in  this  for- 
mation, the  former  holding  well  rounded  pebbles  of  slate,  quartzites  and  granite. 
The  Tutshi  series  resembles  lithologically  a  formation  in  the  Atlin  district,  holding  fossils 
supposed  to  be  of  Jurassic  age  (Part  B.  Annual  Report  Geological  Survey  of  Canada 
Volume  12,  1899,  page  26). 

A  parallel  section  along  the  lower  part  of  Bennett  lake  cuts  the  same  formations  as 
those  exposed  on  Windy  Arm,  except  that  the  Tagish  series  is  partly  replaced  by  an 
outlying  gi^uite  area.  The  northeastern  boundary  of  the  main  Coast  range  granitp 
mass  crosses  Lake  Bennett  at  Pavey  station,  five  miles  below  the  head  of  the  lake. 

The  massive  igneous  rocks  of  the  district  consist  of  granites  and  porphyrites  and 
allied  rocks. 

A  granite  area  about  three  miles  in  width  occurs  at  the  lower  end  of  Bennett  lake, 
and  strikes  southward  towards  the  head  of  the  south  branch  of  Montana  creek.  The 
granite  is  a  medium  grained  unsheared  gray  rock  consisting  of  quartz,  orthoclase, 
oligoclase  biotite  and  hornblende.  Dikes  of  a  similar  character  cut  the  Tagish  series  on 
Windy  Arm. 

The  porphyrite  is  the  most  important  rock,  ecouomically,  in  the  district,  as  most  of 
the  veind  discovered  up  to  the  present  occur  in  it.  It  crosses  from  Windy  Arm  to 
Bennett  lake  in  a  band  from  three  to  five  miles  in  width,  and  also  extends  for  some 
distance  east  of  Windy  Arm.  It  is  a  dark  grayish,  usually  rather  fine  grained  rock, 
distinctly  porphyiitic  as  a  rule.  Thin  sections  show  feldspar  phcenocrysts  scattered 
through  a  crystalline  base,  consisting  mostly  of  small  feldspar  crystals  and  chlorite. 
Augite  is  occasionally  present,  and  calcite  is  abundant  in  the  sections  examined.  In 
many  places  the  porphyrite  is  heavily  charged  with  iron,  and  weathers  to  a  rusty 
colour.  At  Red  Deer  mountain  it  either  passes  into,  or  is  replaced  by,  a  medium  grained 
rock  with  the  character  and  composition  of  gabbro. 

The  principal  structural  feature  of  the  porphyrite-gabbro  are  the  systems  of  strong 
jointage  planes  everywhere  present.  The  joints,  like  the  veins,  show  little  parallelism  in 
cither  dip  or  strike  in  different  parts  of  the  area. 

GENERAL  CHARACTER  OF  VEINS. 

The  largest  and  most  persistent  veins  so  far  discovered  occur  in  the  porphyrite  area. 
They  are  not,  however,  confined  to  this  formation,  a  few   occurring  in  the  granite  and 
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Rome,  also,  in  the  slates  ^e  veins  occupy  typical  clean-cut  fissures  with  regular  walls 
often  slickensided  and  grooved.  They  are  comparatively  narrow  but  as  a  rule  exhibit 
remarkable  persistency  in  strike.  The  Uranus  vein,  with  a  width  of  from  one  to  four 
feet,  has  been  traced  by  small  openings  and  surface  showings  for  a  distance  of  about 
1,500  feet  and  may  extend  much  farther,  while  the  Montana  vein,  with  a  maximum 
width  of  five  feet  in  the  portion  explored,  has  apparently  been  cut  at  a  distance  of  1,600 
feet  from  the  main  workings  and  may  also,  of  course,  be  very  much  longer.  The  Venus 
No.  2  lead  (the  largest  seen  by  the  writer)  has  a  width  of  nine  feet  at  two  openings 
about  400  feet  apart,  and  must  extend  for  long  distances  in  both  directions.  Numerous 
other  veins  such  as  the  M.  and  M.,  the  Joe  Petty  and  Venus  No.  1  are  traceable  by 
surface  outcrops  for  several  hundred  feet.  Portions  of  all  these  veins  are  concealed  by 
slide  rocks,  and  their  full  length  was  not  ascertained. 

The  dip  and  strike  of  the  veins  are  exceedingly  irregular.  The  Montana  vein 
strikes  N.  43  W.,  while  the  direction  of  Venus  No.  2  is  about  N.  42  E.  Tlie  M.  and 
M.  strikes  nearly  north  and  south.  The  dips  are  nearly  all  to  the  south  and  west  and 
vary  in  steepness  from  12*  in  the  Montana  to  50"*  in  Venus  No.  1. 

The  gangue  in  all  the  veins  is  mainly  quartz.  Single  and  multiple  lines  of  inter- 
locking quartz  crystals  are  a  constant  feature.  In  a  few  instances,  portions  of  the  vein- 
filling  consist  of  alternating  layers  of  quartz  and  country  rock.  The  latter,  in  such 
cases,  is  always  heavily  mineralized,  usually  with  iron,  and  weathers  to  a  rusty  colour. 

The  list  of  metallic  minerals  contained  in  the  veins  as  identified  in  the  field,  and 
in  the  laboratory  of  the  Survey  from  specimens  brought  back  by  the  writer,  includes  the 
following  : — 

Native  Silver, — Occurs  in  small  spangles  and  in  wire  form  in  the  Montana  and 
Uranus  veins. 

ArgentUe. — Is  found  in  some  of  the  veins  but  is  not  abundant. 

Stephanite, — Occurs  in  several  of  the  veins  and  is  an  important  source  of  silver. 

Freihergite, — A  dark,  highly  argentiferous  mineral  occurring  in  some  abundance  in 
the  Joe  Petty,  Montana,  and  some  of  the  other  claims  has  been  referred  tentatively  to 
this  species.  A  partial  analysis  by  Mr.  Connor  showed  it  to  contain  copper,  silver,  zinc, 
arsenic,  iron,  sulphur  and  antimony,  the  constituents  of  freibergite.  The  copper  per- 
centage in  the  specimen  examined  amounted  to  9  per  cent  and  the  silver  to  37  per 
cent. 

Pyrargyrite  (Ruby  Silver). — This  rich  silver  mineral  occurs  in  most  of  the  veins, 
sometimes  in  considerable  quantity. 

Galena, — This  mineral  occurs  in  all  the  veins  and  is  usually  highly  argentiferous. 

Tetrahedrite. — Argentiferous  fetrahedrite  occurs  in  small  quantities  in  the 
Montana,  M.  and  M.,  and  probably  in  other  claims. 

Chaicopyrite, — Occurs  in  the  Silver  Ciiff  and  other  claims  east  of  Windy  Arm. 

Native  Copp:r. — Occurs  in  tha  Millet,  Fedora  and  other  claims  east  of  Windy 
Arm. 
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Malachite  and  Azurite. — Green  and  blue  incrustations  and  stains  referable  to  the 
copper  carbonates  and  due  to  the  leaching  out  of  the  copper  in  the  tetrahedrite  and 
freibergite  occur  in  most  of  the  veins. 

Specimens  of  a  green  mineral  stated  to  be  a  silver  chloride  proved  on  examination 
to  be  a  copper  carbonate.  It  is  possible  that  such  a  chloride  is  present  in  some  of  the 
veins  but  it  could  not  be  detected  in  the  specimens  examined. 

Iron  Pyrite. — Common  in  all  the  veins. 

ArsenopyrUe. — Occurs  in  a  number  of  the  veins  but  is  usually  subordinate  in 
quantity  to  the  iron  pyrite. 

Pyrrhoiiie, — Occurs  in  the  Big  Thing  group. 

Sphalerite. — Zinc-blende  occurs  sparingly  in  most  of  the  veins  examined. 

MINING   DEVELOPMENT. 

Montana, — This  important  vein  is  situated  on  a  bleak  hillside  about  3,700  feet 
above  Windy  Arm  and  5,860  feet  above  the  sea.  An  aerial  tramway,  four  miles  in 
length,  connecting  it  with  Conrad  City,  on  the  lake  shore,  was  nearly  completed  at  the 
time  of  my  visit.  At  present,  all  supplies  and  materials  for  the  mine,  including  fire- 
wood, are  packed  on  horses. 

The  principal  workings  consist  of  a  drift  180  feet  in  length.  The  drift  pierces  50 
feet  of  slide  rock,  then  meets  and  follows  the  vein.  A  small  fault,  with  a  displacement 
of  seven  feet,  was  encountered  at  one  point.  The  strike  of  the  vein  is  N.  43  W.,  and 
the  dip  10  to  12  to  the  S.W.  The  width  of  the  vein  increases  from  about  two  feet  near 
the  mouth  of  the  drift  to  nearly  five  feet  at  the  face.  Some  stoping  has  been  done  and 
a  considerable  quantity  of  ore  has  been  shipped. 

The  ore  minerals  include  native  silver,  pyrargyrite,  argentite,  freibergite  (]), 
tetrahedrite,  galena,  and  iron  and  arsenical  pyrites.  The  distribution  of  the  minerals 
through  the  quartz  gangue  is  somewhat  irregular.  In  places,  especially  near  the  walls, 
the  vein  matter  is  ^o  thoroughly  impregnated  with  silver  bearing  minerals  that  it  is  rich 
enough  to  ship  without  much  sorting — that  is,  it  contains  values  of  $80  per  ton  and 
over.     The  leaner  poi  tion  of  the  vein  will  require  concentration. 

The  principal  values  in  the  vein  are  in  silver.  The  ferruginous  portion  of  the  vein 
is  stated  to  also  carry  some  values  in  gold. 

At  the  time  of  my  visit  a  second  drift,  intended  to  cut  the  Montana  vein  at  a  dis- 
tance of  1,600  feet  in  a  northwesterly  direction  from  the  main  workings,  was  being 
driven,  mostly  through  slide  rock.  The  two  workings  are  connected  by  a  line  of  float 
ore  and  in  places  where  the  surface  is  bare  by  outcroppings  ;  the  management  were  con- 
fident that  the  vein  extended  at  least  that  far.  Since  leaving  the  camp  the  vein  (or  a 
vein  stated  to  resemble  the  Montana  vein  in  general  character)  is  reported  to  have  been 
struck. 
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Uranus, — The  Uranus  vein  is  situated  just  above  the  forks  of  Pooly""creek,  a  small 
stream  tributary  to  Windy  Arm.  It  is  distant  from  the  Montana  vein  about  a  mile  in 
a  southerly  direction,  and  from  the  lake  about  a  mile  and  a  half.  The  elevation  above 
the  lake  is  approximately  2,000  feet.  Tlie  Uranus  vein  is  traceable  by  numerous  surface 
outcrops  in  a  direction  a  few  degrees  east  of  south  from  the  north  to  the  south  branch 
of  Pooly  creek,  a  distance  of  about  1,500  feet.  The  vein  crosses  a  high  ridge  separating 
the  two  creeks  and  is  thus  exposed  naturally  in  depth  for  some  hundreds  of  feet.  A 
tunnel  starting  at  the  south  fork  has  been  driven  180  feet  along  the  vein,  which  dips  to 
the  west  at  an  angle  of  about  40°  and  varies  in  width  from  a  few  inches  to  three  or  four 
feet.  It  carries  considerable  quantities  of  highly  argentiferous  galena  and  also  some 
native  silver,  ruby  silver  and  iron  and  arsenic  sulphides.  A  few  tons  of  sorted  ore  have 
been  shipped. 

Other  important  veins  in  the  vicinity  of  Pooly  creek  and  its  branches  are  the  Joe 
Petty  and  the  M.  and  M.  The  Joe  Petty  is  a  very  strong  vein.  A  shaft  following  the 
lead  has  been  sunk  at  one  point  to  a  depth  of  about  fifty  feet,  showing  a  vein  fully  six 
feet  in  width.  The  vein  material  consists  of  alternating  bands  of  quartz  and  silicified 
and  mineralized  country  rock  carrying  layera  and  scattered  grains  and  crystals  of  the 
rich  silver  and  silver-bearing  minerals  of  the  district.  The  M.  and  M.  is  a  much  nar- 
rower vein  seldom  exceeeding  twelve  to  fifteen  inches  in  thickness,  but  is  very  persistent 
in  strike.  It  is  traceable  on  the  surface  for  several  hundred  feet  at  least.  This  vein  is 
especially  rich  in  places  in  high  grade  silver  minerals  such  as  pyrargyrite,  stephanite 
and  the  sulph-antimonite  referred  as  freibergite. 

Another  important  group  of  claims  is  situated  south  of  Pooly  creek  and  about  half 
a  mile  west  of  Windy  Arm.  This  group  includes,  atnong  others,  Venus  No.  1,  Venus 
No.  2,  and  Ruby  Silver.  No  work  was  being  done  on  them  at  the  time  of  my  visit. 
Venus  No.  2,  is  an  exceedingly  strong  vein.  The  only  work  done  on  it  consists  of  two 
shallow  openings  about  400  feet  apart.  These  show  a  vein  fully  nine  feet  in  width. 
The  vein-filling  consists  of  three  and  nine  inches  of  quartz  along  the  foot  wall, 
followed  by  alternating  bands  of  quartz  and  decomposed  and  mineralized  country 
rock.  3^he  ore  is  principally  argentiferous  galena.  Good  assays  in  gold  are  stated 
to  have  been  obtained  from  this  vein.  Venus  No.  1  is  a  smaller  vein.  A  shaft 
following  the  vein  has  been  sunk  on  it  to  a  depth  of  fifty-two  feet.  This  shows  a 
quartz  vein,  increasing  in  width  from  ten  inches  at  the  surface  to  about  thirty  inches 
at  the  foot  of  the  shaft,  bordered  by  several  feet  of  decomposed  and  mineralized  country 
rock,  fissured  parallel  to  the  vein.  Fifteen  tons  of  ore  obtained  in  sinking  the  shaft 
and  shipped  to  outside  smelters  are  stated  to  have  averaged  ^65  per  ton  in  silver.  Ruby 
Silver  is  a  narrow  siliceous  vein  spotted,  in  places,  with  the  mineral  from  which  it  takes 
its  came.     Very  little  development  work  has  been  done  on  it. 

South  of  the  Venus  group,  and  apparently  in  the  same  zone  of  fracturing,  are  the 
Red  Deer  and  Humpcr  Claims.  The  Humper  vein,  as  shown  in  a  couple  of  small 
openings,  has  a  width  of  about  two  feet.  The  quartz  is  bordered  above  and  l^elow  by 
about  a  foot  of  decomposed  iron-stained  country  rock  which  might  be  considered  part  of 
the  lead.  A  shaft  twelve  feet  in  depth  has  been  sunk  on  the  Humper  Extension,  an 
adjoining  claim  on  the  east.     The  vein  followed  has  a  width   of  about   fifteen  inches. 
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!rhe  ore  on  the  dumps  showed  galena,    ruby-silver,  stepbanite  and  green   copper  car- 
bonate, probably  derived  from  tetrahedrite. 

About  a  mile  north  of  the  Montana  is  the  Big  Thing  group.  The  conditions  here 
are  different,  as  the  country  rock  is  granite.  A  considerable  body  of  loose  ore,  princi- 
pally argentiferous  galena,  evidently  derived  from  a  strong  vein,  occurs  on  one  of  the 
claims.  The  vein  had  not  been  determined  at  the  time  of  my  visit.  A  number  of  other 
veins  are  reported  to  cross  the  various  claims,  but  were  not  examined. 

The  claims  briefly  described  above  comprise  only  a  small  proportion  of  those  staked 
in  the  district,  but  on  most  of  the  remainder  little  or  no  development  work  has  so  far 
been  done,  and  the  time  at  my  disposal  did  not  pennit  me  to  make  a  systematic  examin- 
ation of  them. 

The  general  outlook  for  the  camp  is  considered  exceedingly  promising,  and  its 
opening  up  marks  an  important  event  in  the  mining  history  of  the  country. 

The  mining  conditions  are  not  unfavourable.  Most  of  the  veins  are  situated  at  dis- 
tances of  from  half  a  mile  to  four  miles  from  the  lake  and  at  elevations  of  from  twelve 
hundred  feet  to  three  thousand  six  hundred  feet  above  it.  Aerial  tramways  can  therefore 
easily  be  constructed  for  the  carriage  of  the  ores  to  the  lake  shore  for  concentration  and 
can  also  be  used  to  take  supplies  to  the  mines.  MineiV  wages  during  the  past  season 
amounted  to  $3.50  per  day  for  eight  hours  work,  and  ordinary  labourers  obtained  the 
same  amount  for  ten  hours  work.  The  cost  of  supplies,  considering  the  short  distance 
to  the  seaboard,  and  the  almost  continuous  rail  connexion,  ought  to  be  moderate.  The 
climate,  while  severe  during  a  portion  of  the  year,  wHl  have  little  effect  on  mining 
operations. 


A  Reconnaissance  Survey  on  the  Stewart  River. 

Mr,  Joseph  Keele. 

I  left  Ottawa  on  March  25,  with  instructions  to  make  an  examination  of  that  por- 
tion of  the  Stewart  river  above  Fraser  falls,  and  as  many  of  its  tributaries  as  time 
permitted.  I  reached  Whitehorse  on  April  6,  where  some  delay  was  occasioned  owing 
to  the  non-arrival  of  canoes,  and  from  this  point,  travelling  partly  on  the  ice  and  partly 
ou  the  Yukon  river,  arrived  at  Dawson  on  May  18.  Provisions  for  the  whole  season, 
and  a  camping  outfit,  were  procured  at  Dawson,  and,  accompanied  by  two  men,  I  embarked 
on  the  steamer  "  Prospector"  on  May  22,  her  first  trip  for  the  season  up  the  Stewart 
river.  We  reached  Fraser  falls,  a  distance  of  260  miles  from  Dawson,  five  days  later. 
Here  I  was  joined  by  a  third  man  and  the  party  was  complete. 

When  we  arrived  at  Fraser  falls  we  found  the  Stewart  river  in  flood  and  hourly 
increasing  in  volume  owing  to  the  unusually  warm  and  early  spring.  The  river  reached 
its  maximum  height  on  May  31  and  did  not  subside  sufficiently  to  allow  us  to  proceed  in 
our  canoes  until  June  7.     During  this  period  the  water  rose  to  a  height  of  25  feet  above 
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low-water  mark  at  the  head  of  the  falls  ;  it  became  extremely  muddy,  and  a  never-ceasing 
burden  of  floodwood  and  living  trees  torn  from  the  banks  was  borne  on  its  surface. 
This  is  the  highest  water  which  has  occurred  since  1898.  The  river  afterwards  rose 
on  three  occasions  to  a  height  of  from  12  to  18  inches  each  time,  the  last  rise  being  on 
July  3,  and  caused  probably  by  the  melting  of  snow  on  the  higher  peaks  in  the  water- 
shed ranges. 

The  only  work  previously  done  in  this  region  was  an  exploratory  topographic  sur- 
vey by  Mr.  J.  J.  McArthur  as  far  as  the  mouth  of  Hess  river,  or  South  branch  of  the 
Stewart,  in  1898.  Consequently  the  greater  portion  of  the  season  was  devoted  to  making 
the  necessary  surveys  for  the  preparation  of  a  map. 

A  micrometer  and  compass  survey  was  made  from  Mayo  landing,  a  distance  of  36 
miles  below  Eraser  falls,  to  a  point  390  miles  up  the  Stewart  river ;  and  for  a  distance 
of  45  miles  up  the  Beaver  river.  Track  surveys  were  made  of  the  entire  course  of  the 
Ladue  river,  and  a  portion  of  Rackla  river.  A  good  general  idea  of  the  relief  of  the 
region  was  obtained  by  a  system  of  triangulation  and  sketches  made  with  a  small  transit 
from  several  prominent  mountain  peaks.  The  surveys  are  now  being  plotted,  and 
material  will  thus  be  furnished  for  an  approximately  correct  map  of  a  part  of  the  country 
that,  up  to  the  present,  has  been  almost  entirely  unknown. 

The  men  who  assisted  me  in  the  work  are  miners  in  the  Duncan  Creek  district,  who 
had  an  interest  in  the  development  of  the  country.  They  were  highly  efficient  in  eveiy 
phase  of  the  various  duties  assigned  to  them,  and  rendered  excellent  service. 

The  Stewart  river  above  Eraser  falls  drains  an  area  of  about  120  miles  in  extent  in 
an  east  and  west  direction,  and  about  80  miles  north  and  south. 

During  its  course  through  this  area  it  receives  four  important  tributaries,  the 
principal  one  being  Hess  river  or  the  South  branch,  which  enters  from  the  east  at  a  dis- 
tance of  55  miles  from  the  foot  of  Eraser  falls,  following  the  windings  of  the  river. 
Twenty -eight  miles  farther,  Lansing  river  also  enters  from  the  east.  Ladue  river  enters 
from  the  west  at  a  distance  of  thirty-two  miles  above  Lansing,  and  from  the  same  direc- 
tion Beaver  river  enters  about  seven  miles  above  the  mouth  of  the  Ladue. 

The  headwaters  of  the  Stewart  river  and  its  branches  have  their  source  either  in 
the  Ogilvie  range  to  the  north  or  in  the  Selwyn  range  to  the  east.  These  two  mountain 
chains  form  the  watershed  between  the  Yukon  and  Mackenzie  drainage  basins  in  the 
region  here  described. 

The  entire  drainage  basin  of  the  Stewart  is  of  a  mountainous  character,  and  although 
much  of  the  upland  country  of  the  area  is  composed  of  flat  topped  or  gently  rounded  and 
wooded  hills,  there  are  high  flanking  ranges  or  single  groups  adjacent  to  the  main  ranges 
with  peaks  which  measure  from  6,000  to  7,500  feet  above  sea-level  or  almost  as  high  as 
the  most  prominent  peaks  in  the  watershed  ranges. 

This  mountainous  region  is  traversed  in  several  directions  by  a  system  of  wide, 
interlocking  valleys.     The  floors  of  these  valleys  are  graded  to  as  low  a  level  as  the 
character  of  the  country  will  permit.     Not  all  of  them  are  now  occupied  by  the  river 
and  its  principal  branches,  although  they  all  appear  to  be  ancient  drainage  channels. 
26—3 
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Evidences  of  a  former  glacial  period  are  met  with  in  various  portions  of  the  area. 
Thobe  consist  of  ice  groovings  and  striae  preserved  on  certain  exposures  of  bed  rock,  the 
occurrence  of  drift  at  high  altitudes,  of  boulder  clay  containing  scratched  and  planed 
pebbles,  and,  above  all,  the  charactenstic  topography  which  usually  results  from  the 
smoothing  action  of  a  general  ice  sheet. 

Until  the  observations  made  in  the  field  have  been  laid  down  on  the  map,  it  will 
\)e  impossible  to  give  with  precision  any  account  of  the  geological  features  of  the  region. 
The  rocks  in  general  are  closely  analogous  to  those  met  with  in  the  corresponding  regions 
to  the  south  and  west. 

The  area  between  the  Beaver  river  and  the  Stewart  consists  mostly  of  crj'stalline 
schists  similar  to  those  found  in  the  Duncan  Creek  mining  district,  and  described  by  the 
writer  under  the  name  of  the  Nasiua  Series  in  the  Summary  Report  of  the  Geological 
Survey  for  1904.  These  rocks  appear  to  extend  eastward  up  the  Hess  River  valley, 
and  are  found  in  a  few  localities  as  far  south  as  the  MacMillan  river.  About  ten  miles 
below  Lansing  these  schists  are  replaced  by  a  series  of  rocks  which  are  evidently  much 
younger.  These  consist  of  dark  carbonaceous  and  greenish  argillites,  and  gray  shales 
with  occasional  narrow  bands  of  black  limestone  and  sandstone  hardened  almost  to 
quartzite.  These  rocks  are  exposed  at  intervals  on  the  river  banks  as  far  as  Beaver 
river. 

Above  the  mouth  of  the  Beaver  river  no  rock  appears  on  the  river  for  a  distance  of 
forty-five  miles,  but  beyond  this  point  exposures  are  frequent.  The  rocks  here  consist 
of  sandstones,  grits,  red  and  green  slates  and  gray  limestone.  A  section  obtained  on 
the  bordering  mountains  to  the  south  of  the  river  shows  a  thickness  of  over  3,500  feet 
of  these  rocks.  These  rocks  extend  eastward  for  a  considerable  distance,  and  a  similar 
series  occurs  on  the  MacMillan  river.  • 

North  of  the  Stewart  and  Beaver  rivers  the  mountains  are  composed  principally  of 
heavily  bedded  limestones  and  ferruginous  slates.  All  these  rocks  are  mostly  of  sedi- 
mentary origin  with  the  exception  of  a  portion  of  the  crystalline  schists,  which  are 
altered  intrusives.  Unaltered  intrusive  and  volcanic  rocks  are  also  represented  in  this 
area,  not,  however,  for  any  great  extent,  but  occurring  in  small  detached  and  irregularly 
distributed  masses. 

Several  gold  seekers  entered  this  country  during  the  Klondike  excitement  in  1898, 
but  they  do  not  appear  to  have  done  much  prospecting.  Those  who  passed  down  the 
Stewart  river,  w  hile  making  the  extraordinary  journey  from  Edmonton,  were  intent  on 
reaching  Dawson  as  quickly  as  possible,  and  those  who  afterwards  ascended  the  river 
devoted  most  of  their  time  to  hunting  and  trapping. 

The  portion  of  this  region  which,  in  the  light  of  past  experience,  would  seem  to 
afford  the  most  likely  ground  for  the  prospector  in  search  of  placer  gold,  is  the  area 
situated  between  the  Beaver  and  Stewart  rivers. 

This  area  is  mostly  underlain  by  metamorphic  schists,  which  are  intruded  in  .some 
places  by  igneous  rocks,  such  as  granite,  diorite  and  diabase,  and  are  similar  in  character 
to  the  bedrock  in  all  the  placer  camps  of  the  Yukon.     Fine  colours  of  gold  were 
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obtained  in  the  gravels  in  many  of  the  small  streams  along  the  route,  but  whether  there 
was  sufficient  to  pay  for  mining  could  only  be  determined  by  the  usual  methods  of 
opening  up  bedrock. 

In  the  area  between  Hess  river  and  the  Lansing  river,  east  of  the  Stewart,  at  least 
three  creeks  flowing  into  these  streams  are  said  to  yield  coarse  gold.  Tliis  portion  was 
not  examined  by  the  writer.  On  Congdon  creek,  which  comes  in  from  the  east  about 
ten  miles  below  Lansing,  good  surface  prospects  were  obtained  by  one  of  the  party. 

Above  the  mouth  of  Mayo  river  the  gravel  bars  on  the  Stewart  are  only  slightly 
auriferous  and  have  never  yielded  wages  to  the  bar  miner.  Beyond  the  mouth  of 
Beaver  river  the  bars  do  not  appear  to  be  auriferous ;  the  same  may  be  said  of  the 
Beaver  river,  and  although  fine  gold  was  said  to  have  been  found  in  1898  on  the  bars  of 
Rackla  river,  its  principal  tributary,  no  colours  could  be  raised  by  the  writer's  party  in 
that  stream. 

About  one  mile  up,  on  a  small  creek  nearly  opposite  the  mouth  of  Rackla  river,  a 
small  quantity  of  coarse  gold  was  obtained  in  the  surface  gravels. 

No  gold-bearing  quartz  has,  so  far,  been  discovered  in  this  region.  Small  bodies 
and^  stringers  of  vein  quartz  are  of  common  enough  occurrence  in  the  area'  of  metamor- 
phic  schists,  but  none  which  contained  gold  were  seen  on  the  portion  of  the  area  tra- 
versed. 

A  large  body  of  quartz,  in  low,  rugged  ridges,  crosses  the  Stewart  valley  about  ten 
miles  above  Hess  river,  and  a  similar  body  occurs  on  Rackla  river  below  the  forks. 
Both  are  apparently  barren  of  any  mineralization. 

There  is  a  small  band  of  native  inhabitants  living  in  cabins  at  the  mouth  of 
Lansing  river,  at  which  point  Messrs.  Frank  Braine  and  Percival  Nash  have  established 
a  trading  post.  A  number  of  Indians  from  Fort  Good  Hope  on  the  Mackenzie  river 
make  a  yearly  journey  to  Lansing,  hunting  and  trapping  over  the  intervening  country 
during  the  trip.  A  few  white  men  also  make  a  business  of  trapping ;  these  confine 
their  operations  mostly  to  the  country  in  the  vicinity  of  Hess  river.  The  principal  land 
quadrupeds  are  the  moose,  caribou,  mountain  sheep,  brown  and  black  bear,  wolverine, 
martin,  wolf,  lynx,  fox,  marmot,  rabbit,  beaver,  mink  and  muskrat. 

There  is  an  abundance  of  fish  in  the  rivers  and  lakes,  such  as  salmon  trout,  white- 
fish,  pike  and  grayling.  The  king  salmon,  coming  up  from  the  sea  to  spawn,  were 
observed  high  up  in  the  Beaver  river,  and  several  are  caught  at  Lansing.  These  were 
the  more  vigorous  ones,  as  the  majority  of  the  salmon  are  unable  to  ascend  the  Fraser 
falls. 

The  Stewart  river  opened  and  became  free  from  ice  at  Lansing  on  May  10th. 
There  was  no  frost  between  May  24th  and  August  SSrd,  and  during  this  period  the 
weather  was  very  fine  and  warm.  The  snow  disappeared  almost  entirely  from  the 
mountain  ranges,  and  only  a  few  of  the  highest  peaks  retained  any  on  the  first  of 
August. 

It  was  an  exceedingly  fruitful  year  in  this  locality.     There  was  a  great  profusion 
of  all  the  native  wild  fruit,  such  as  blueberries,  raspberries  and  red  and  black  currants. 
26-3i 
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A  garden  planted  by  Mr.  Braine  near  his  house  at  Lansing  produced  very  fine  vege- 
tables. All  the  varieties  found  in  the  gardens  in  the  vicinity  of  Dawson  can  be  g^'own 
here. 


PEEL  RIVER,  IN  THE  YUKON  AND  MACKENZIE  DISTRICTS. 

Mr,  Charles  CamaelL 

The  field  work  assigned  to  me  for  the  seasc»n  of  1 904  embraced  a  geologic  and  topo- 
graphic reconnaissance  of  the  Peel  river,  in  the  extreme  northwestern  portion  of  the 
Dominion.  The  inaccessibleness  of  the  region,  and  the  shortness  of  the  season,  neces- 
sitated an  early  start,  and,  in  accordance  with  instructions  received,  I  left  Ottawa  for 
Winnipeg  about  the  middle  of  March.  At  Winnipeg  supplies  were  purchased  and 
shipped  through  the  Hudson's  Bay  Company  to  meet  me  at  Fort  Macpherson  in  August, 
and  later  I  proceeded 'to  Dawson,  where  I  arrived  on  the  14th  of  April. 

At  Dawson  the  interval  between  the  closing  of  winter  travel  and  the  opening  of 
navigation  on  the  streams  was  consumed  in  the  testing  of  instruments  and  in  visiting 
and  examining  the  placor  mines  of  the  Klondike  creeks.  During  this  period  I  was 
deeply  indebted  to  Mr.  J.  B.  Tyrrell  for  much  kindness  and  hospitality.  To  Major 
Wood,  also,  Commandant  of  the  Royal  North-west  Mounted  Police  in  the  Yukon,  are  my 
thanks  due  for  assistanca 

On  May  22nd  the  party,  consisting  of  six  men  with  three  canoes,  left  Dawson  by 
8S.  Prospector  for  Eraser  falls  oq  the  Stewart  river,  which  was  not  reached  until  the  26 th. 
Another  delay,  occasioned  by  an  early  rise  of  water  in  the  Stewart,  prevented  us  from 
moving  until  June  5th.  When  a  start  was  finally  made,  it  was  only  with  the  greatest 
difficulty  and  some  danger  that  any  progress  could  be  made.  The  velocity  of  the  cur- 
rent occasioned  large  quantities  of  driftwood,  and  in  many  places  the  banks  were  com- 
pletely submerged.  Under  these  conditions  we  were  eight  days  in  getting  as  far  as 
Lansing  creek,  a  distance  of  eighty  miles.  Above  Lansing  creek  the  water  gradually 
subsided  and  the  travelling  was  much  easier  until  we  came  within  a  few  miles  of  whel^ 
the  actual  survey  was  commenced. 

At  the  mouth  of  Braine  creek,  a  tributary  of  the  Beaver  river,  the  micrometer 
survey  was  begun,  though  a  track  survey  was  carried  up  from  Williams'  cabin  at  the 
cafion  seven  miles  below,  to  connect  with  Mr.  Keele's  survey  of  the  lower  part  of  Beaver 
river. 

It  was  my  original  intention  on  leaving  Ottawa  to  follow  identically  the  same  route 
across  the  mountains  as  was  taken  by  the  prospectors  in  1899,  but  I  was  dissuaded  from 
this,  on  reaching  Dawson,  where  I  was  informed  that  any  other  route  would  be  prefer- 
able. Though  I  could  not  learn  that  anyone  had  ever  taken  a  canoe  across  into  Peel 
river  waters  by  any  other  route  than  the  Bonnet  Plume  pass,  I  did  learn  that  Indians 
had  come  across  from  the  Wind  river  to  the  Beaver  river  through  a  pass  that  was  said 
to  be  very  much  lower  than  the  Bonnet  Plume.  It  was  finally  decided  to  find,  if 
possible,  this  winter  route,  and  follow  it 
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In  ascending  the  Stewart  nver,  we  met  Mr.  firaine  of  Lansing  creek,  and  from  him 
obtained  the  necessary  information  as  to  how  to  find  the  pass  to  the  Wind  river.  The 
Braine  pass — the  name  I  have  adopted  for  this  new  route — though  an  easy  winter  route, 
is  not  a  feasible  one  for  canoes.  Though  we  went  through  at  a  time  when  the  water  in 
Braine  creek  was  probably  at  its  best  stage,  we  had  to  portage  almost  the  entire  route 
for  fifteen  and  a  half  miles,  of  which  distance  the  canoes  were  carried  for  three  and  a 
half  miles. 

A  micrometer  and  compass  survey  was  carried  from  the  mouth  of  Braine  creek 
through  Braine  pass,  and  down  Nash  creek  to  the  Wind  river,  a  distance  of  thirty 
miles. 

From  the  mouth  of  Nash  creek  to  the  Peel  river  the  course  of  the  stream  is  ahnost 
true  north  ;  to  save  time,  a  careful  track  survey,  checked  by  frequent  observations  for 
latitude,  was  all  that  was  made.     This  distance  is  approximately  one  hundred  miles. 

We  reached  the  Peel  river  on  the  1 3th  of  July,  and  from  this  point  a  micrometer 
survey  was  recommenced  and  carried  down  the  stream  to  a  point  ninety-eight  miles 
below  Fort  Macpherson,  where  the  western  branch  of  the  river  first  joins  Mackenzie 
waters ;  from  this  point  back  again  to  Fort  Macpherson  by  the  central  branch  of  the 
Peel  river.  The  survey  of  this  portion  was  completed  on  the  11th  of  August,  and  on 
the  15th  the  return  journey  to  Dawson  was  begun.  Altogether,  335  miles  of  micro- 
meter survey,  and  275  miles  of  track  survey,  were  made  on  Peel  river  waters. 

Returning,  the  route  followed  was  that  by  the  Rat  river,  through  Macdougal  pass, 
and  into  the  Bell  and  Porcupine  rivers,  the  same  as  that  taken  by  Mr.  W.  Ogilvie  in 
1887.  A  small  portion  of  new  work  was  here  done  in  surveying  the  central  and  largest 
outlet  of  the  Rat  river — the  south  branch,  which  was  surveyed  by  Mr.  Ogilvie,  being 
impossible  except  in  the  spring.  The  Rat  river  empties  by  three  branches  into  the 
Peel  river,  but  the  northern  branch  is  an  inconsiderable  stream  and  only  navigable  in 
high  water,  so  that  no  attempt  was  made  to  map  it.  In  the  ascent  of  Rat  river  we 
were  particularly  fortunate  in  having  a  great  deal  of  rain  and  snow,  which  raised  the 
level  of  the  water  sufficiently  in  the  stream  to  allow  of  comparatively  easy  canoeing. 
The  same  conditions  allowed  us  to  get  our  canoes  within  600  yards  of  navigable  waters  on 
the  western  side  of  the  summit,  a  portage  of  that  length  being  all  that  was  necessary 
across  the  Mackenzie- Yukon  divide  at  this  point.  Had  we  been  a  week  or  two  earlier,  or  a 
few  days  later,  we  would  probably  have  been  compelled  to  make  a  portage  of  three  or 
four  miles  in  length. 

The  Porcupine  river  was  followed  down  to  its  junction  with  the  Yukon  river  at 
Fort  Yukon,  where  we  arrived  on  September  the  8th,  the  actual  travelling  time  from  Fort 
Macpherson  to  Fort  Yukon  being  twenty  days.  A  track  survey  was  carried  all  the  way 
from  Fort  Macpherson  to  the  boundary  line  of  Alaska  just  below  Rampart  House, 
where  it  was  closed. 

After  a  delay  of  five  days  at  Fort  Yukon,  we  caught  a  fast  steamer  plying  between 
St  Michaels  and  Dawson,  and  arrived  in  Dawson  on  the  17th  of  September. 
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Braine  creek  is  a  typical  mountain  stream,  never  in  any  part  navigable  for  canoes. 
From  its  source — in  two  small  mountain  glaciers  on  the  flanks  of  one  of  the  highest 
peaks  in  the  region — to  its  mouth  is  a  distance  of  sixteen  and  a  half  miles.  It  has  a 
general  direction  of  S.  35  W.,  cutting  almost  directly  across  the  strike  of  the  rocks. 
The  stream  occupies  a  broad  U-shaped  valley,  sometimes  a  mile  in  width,  with  the 
bordering  mountains  rising  to  a  height  of  3,000  feet  on  either  side.  The  grade  is 
always  exceedingly  steep  and  the  volume  of  water  is  never  very  great. 

Two  cafions  occur  in  the  creek.  The  lower  one — two  miles  from  the  Beaver  river — is 
deep  and  narrow  and  about  two-thirds  of  a  mile  in  length.  The  second  lies  four  and  a 
half  miles  above  the  first,  and  is  about  three  hundred  yards  long  with  a  fall  of  about 
twenty-fiv6  feet. 

Immediately  above  each  of  these  cafions  the  bed  of  the  stream  expands  and  is 
almost  entirely  filled  with  sheets  of  ice,  through  which  the  water  cuts  narrow,  winding 
channels.  These  ice  sheets  are  probably  formed  during  the  winter.  A  great  many  of 
the  small  tributaries  of  Braine  creek  are  fed  from  springs  in  the  limestone,  and  these 
probably  maintain  a  continuous  outflow  throughout  the  year,  so  that  even  in  the  coldest 
weather  there  must  be  a  certain  quantity  of  water  flowing  down  the  creek,  thus  account- 
ing for  the  formation  of  the  ice  sheet. 

Fourteen  miles  up,  the  stream  divides,  and  to  this  point  the  canoes  were  dragged. 
Immediately  below  this  point  the  valley  is  occupied  by  several  small  marshy  ponds, 
among  which  the  stream  meanders  with  only  a  slight  grade. 

At  the  forks  of  the  creek  the  valley  divides,  forming  two  passes,  each  of  which 
brings  one  in  a  few  miles  into  Peel  river  waters.  Though  the  eastern  pass  is  200  feet 
lower  than  the  western,  the  latter  was  selected  as  our  portage  route  because  it  brought 
us  into  a  much  larger  and  more  navigable  stream  than  the  other ;  but  the  eastern  pass 
is  the  more  direct  route  to  the  Wind  river.  Each  of  these  passes  is  wide  and  open.  A 
scrubby  growth  of  willows  and  alders  fills  the  bottoms  of  the  valleys,  while  the  sides 
are  fringed  with  a  scattered  growth  of  spruce  trees,  which  extend  only  a  short  distance 
up  the  slopes  of  the  bordering  mountains. 

The  elevation  of  the  summit  of  the  western  pass  is  estimated  at  three  thousand 
three  hundred  feet  above  sea  level.  From  the  forks  of  Braine  creek  to  this  summit 
there  is  a  long  gradual  ascent  of  350  feet,  with  a  much  steeper  descent  of  400  feet  on 
the  other  side  of  the  divide  to  the  bed  of  Nash  creek.  The  greatest  elevation  of  the 
highest  peaks  in  the  neighbourhood  of  the  pass  is  scarcely  7,000  feet. 

Nash  creek  is  considerably  larger  and  longer  than  Braine  creek.  It  has  its  source 
in  a  large  lake,  and  its  total  length  is  about  twenty-five  miles.  The  upper  half  of  its 
valley  is  very  wide  and  is  a  continuation  of  the  broad  structural  valley  of  the  two  arms 
of  Braine  pass.  The  lower  half  is  narrower  and  more  V-shaped,  and  inclined  at  a  slight 
angle  to  the  upper  half.  One  mile  above  the  portage  Nash  creek  forks,  the  smaller 
branch  also  rising  in  a  lake  five  miles  beyond.  The  two  branches,  however,  each  occupy 
a  part  of  the  same  wide  valley,  and  are  only  separated  from  each  other  by  a  long  narrow 
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ridge  fifteen  hundred  feet  above  the  bed  of  the  stream.  The  grade  of  Nash  creek  is  very 
steep,  and  though  only  one  short  cafion  occurs,  the  rest  of  the  stream  is  very  swift  and 
shallow  and  full  of  gravel  bars.  It  is  often  bordered  by  cut  banks  of  consolidated  clay 
and  gravel,  which  have  a  height  of  a  hundred  feet  and  more.  From  the  north  end  of 
the  portage  trail  to  the  junction  with  Wind  river  is  a  distance  of  twelve  miles.  The 
creek,  however,  enters  the  Wind  valley  nine  miles  below  the  portage,  and  flows  in  it  for 
three  miles  before  joining  with  the  waters  of  the  Wind  river. 

The  vegetation  on  Nash  creek  is  slightly  different  from  that  on  Braine  creek. 
Balsam,  poplar  and  spruce  grow  in  abundance  on  the  flats  of  Nash  creek,  while  none  of 
the  former  tree  was  seen  on  Braine  creek. 

Topographically,  the  country  between  the  Beaver  river  and  the  Wind  river  is  one  of 
rather  rugged  relief.  Few  prominent  peaks  occur,  and  from  the  top  of  any  one  of  them 
a  general  accordance  of  level  can  be  noticed.  This  general  level  gives  an  average  ver- 
tical relief  of  about  3,000  feet,  with  a  few  peaks  rising  perhaps  500  feet  above  this. 

The  great  wide  valleys  are  longitudinal  valleys,  coinciding  with  the  strike  of  the 
rocks,  and  these  are  joined  by  narrower  and  shorter  transverse  valleys.  These  great 
valleys  have  a  general  east  and  west  trend,  showing  that  their  formation  was  due  to 
pressure  from  the  north  and  south. 

During  the  glaciil  period  the  valleys  alone  were  filled  to  a  depth  of  1,000  to  IjSOO" 
feet  with  glaciers,  which,  apparently,  moved  along  the  present  grade  of  the  streams. 
Evidence  of  glaciation  can  be  traced  to  a  height  of  about  4,500  feet  above  sea  level,  so 
that  about  2,000  feet  or  more  of  the  highest  peaks  protruded  through  the  ice.  The 
limit  of  glaciation  corresponds  fairly  closely  to  the  timber  line,  and  is  well  shown  by  the 
rounded  and  graded  appearance  of  the  slopes  and  shoulders  up  to  that  point. 

In  the  gradual  retreat  of  the  glacier  up  the  valley  of  Braine  creek,  it  evidently 
halted  sufficiently  long  at  each  of  the  two  cafions  to  allow  of  the  formation  of  extensive 
terminal  moraines.  On  the  disappearance  of  the  glaciers,  the  valleys  of  both  Braine 
and  Nash  creeks  were  filled  to  a  depth  of,  sometimes,  150  feet,  with  a  heavy  deposit  of 
boulders,  gravel  and  clay,  the  ground  moraine  of  the  valley  glaciers,  which  was  later 
subjected  to  deep  dissection  by  the  present  streams.  At  present  only  a  few  small  cirque 
glaciers  exist,  and  these  only  on  the  northern  sides  of  the  mountains,  where  they  are 
protected  from  exposure  to  the  rays  of  the  sun. 

A  section  across  the  summit  from  the  Beaver  river  to  the  Wind  river  shows  a  series 
of  closely  folded  and  sometimes  faulted  limestones  and  slates  with  some  quartzite  and 
conglomerate.  Cutting  these  are  diabase  dikes  and  intrusive  rocks.  The  succession 
in  descending  order  is  somewhat  as  follows  : — Massive  limestone  becoming  shaly  at  the 
base  ;  bands  of  black  slate ;  massive  granular  limestone  containing  fossils  ;  ferruginous 
slates  weathering  red  ;  dark  conglomerate  at  the  base.  Remnants  of  a  coarsely  crysta- 
lized  quartzite  at  the  top  of  the  series  sometimes  form  the  peaks  of  the  higher  mountains 
These  strike  as  a  rule  from  west  to  northwest,  and  dip  at  various  angles,  forrtiing  a 
succession  of  synclines  and  anticlines.  The  appearance  of  the  ferruginous  slates  is  a 
noticeable  feature  in  the  topography  of  the  region  in  the  neighbourhood  of  Wind  river^ 
for  the  slopes  take  on  a  dull  reddish  colour  due  to  the  oxidation  of  the  iron  in  the 
slates. 
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Favosites,  Productella  and  Atrypa  EetictUaris  were  obtained  from  the  limestones  at 
the  summit  and  are  probably  Devonian  forms. 

With  the  exception  of  some  limonite  in  the  rocks  at  the  pass,  no  indications  of 
economic  minerals  occur.  While  a  few  small  colours  of  gold  were  obtained  on  the 
Beaver  river,  these  disappear  entirely  on  Braine  and  Nash  creeks. 

The  Wind  river  from  Bonnet  Plume  pass  to  the  Peel  river  has  an  estimated  length 
of  132  miles.  Nash  creek  enters  it  about  thirty  miles  below  this  pass.  It  has  a  general 
<iirection  of  almost  true  north,  and  continues  to  flow  for  about  forty  miles  below  Nash 
creek  through  the  mountains  before  entering  the  plateau  region  of  the  Peel  river.  In 
this  section  the  stream  occupies  a  broad  U-shaped  valley,  timbered  in  some  parts  by 
spruce  and  poplar,  but  totally  bare  in  others.  In  this  the  river  flows  in  a  broad  shallow 
bed  sometimen  half  a  mile  wide.  When  confined  to  one  channel,  the  breadth  of  the  stream, 
before  its  junction  with  Nash  creek,  is  100  feet.  The  sides  of  the  valley  decrease  in 
height  from  3,000  feet  at  Nash  creek  to  about  2,000  feet  at  the  northern  edge  of  the 
mountains.  In  several  expansions  of  the  river  bed  large  sheets  of  ice  were  still  remain- 
ing at  the  beginning  of  July,  similar  to  those  occurring  on  Braine  creek. 

On  leaving  the  mountains,  the  river  emerges  at  once  on  to  a  rolling  country  of  foot 
hills,  later  replaced  by  a  perfectly  level,  wooded  plateau,  which  extends  northward 
practically  to  the  delta  of  the  Mackenzie  river.  The  mountains  present  a  rather  abrupt 
face  to  the  lower  country,  and  appear  to  be  unbroken  by  any  great  valleys  except  that 
of  the  Bonnet  Plume  river  to  the  east.  West  of  the  Wind  river  they  stretch  away  to 
the  Little  Wind  river,  beyond  which  they  swing  around  to  the  north,  and  cross  the  Peel 
river  near  the  mouth  of  Hart  river,  thus  forming  a  great  semi-circular  basin  inclosing 
the  lower  parts  of  the  Wind  and  Bonnet  Plume  rivers,  and  in  which  a  few  outliers  of 
the  mountain  range  break  the  level  of  the  region,  rising  to  a  height  of  about  2,000  feet. 

The  character  of  the  stream  in  the  foothills  section  is  very  uniform.  With  the 
exception  of  a  short  portion  where  it  cuts  through  the  Illtyd  range  of  mountains  and 
approaches  the  nature  of  a  caflon,  the  bed  is  usually  wide,  shallow  and  filled  with 
gravel  bars.  Few  rock  exposures  occur,  and  the  stream  flows  with  a  varying  rate  of 
from  four  to  eight  miles  an  hour. 

The  principal  feeders  flowing  into  the  Wind  river  are  the  Bear  river  from  the  east, 
and  the  Little  Wind  and  Hungry  creek  from  the  west.  Of  these  the  Little  Wind  river 
has  a  volume  of  water  equal  to  about  two-thirds  of  that  of  the  main  stream. 

The  topography  of  the  mountain  section  of  the  Wind  river  resembles  that  given  for 
the  summit  portion.  The  relief  varies  with  the  texture  and  hardness  of  the  rock.  The 
most  noticeable  feature  is  the  abruptness  with  which  the  range  rises  from  the  floor  of 
the  plateau  in  the  portion  east  of  the  Wind  river.  West  of  this — where  the  range  swings 
around  in  a  curve  to  the  north — it  is  bordered  and  flanked  by  lower  ranges  of  foot  hills, 
which  make  a  gradual  slope  eastward  down  to  the  level  of  the  plateau. 

The  foot-hill  ranges  are  usually  low,  rounded  hills,  seldom  more  than  2,000  feet  in 
height,  and  more  often  less  than  1,000.  Their  origin  is  due  to  the  same  orographic 
movement  in  the  earth's  crust  which  resulted  in  the  upheaval  of  the  Ogilvie  range.     The 
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majority  of  them  are  anticlinal  in  structure ;  but  several  smaller  hills  are  due  to  faulting 
on  a  large  scale.  They  extend  northward  beyond  the  Peel  river  and  eastward  to  the 
Snake  river.  Almost  in  the  centre  of  this  area  is  a  large  low  lying  basin,  covering  over 
five  hundred  square  miles,  and  occupied  by  scarcely  disturbed  Tertiary  rocks.  This 
basin  is  almost  completely  inclosed  by  the  encircling  foot-hills,  and  lies  between  the 
Wind  and  Bonnet  Plume  rivers,  extending  southward  some  fifty  miles  from  the  Peel  river. 

As  in  the  summit  section,  the  Wind  river  valley — as  well  as  other  valleys  in  the 
neighbourhood — was  occupied  by  valley  glaciers,  filling  them  to  a  depth  of  fifteen  hun- 
dred feet  or  more.  These  glaciers,  on  leaving  the  mountains  and  entering  the  rolling 
country,  spread  over  the  whole  plateau,  covering  the  surface  with  a  variable  thickness  of 
boulder  clay  and  smoothing  and  rounding  off  the  tops  of  the  foot-hills  that  did  not  attain 
a  sufficient  elevation  to  protrude  through  the  ice  sheet. 

Existing  glaciers  were  seen  only  on  the  Banks  of  the  high  mountains  opposite  the 
mouth  of  Nash  creek ;  but  that  others  have  existed  in  other  portions  of  the  Wind  River 
valley  is  proved  by  the  presence  of  some  basin-shaped  cirques,  particularly  on  the  Vest 
side  of  the  valley. 

The  rocks  of  the  mountain  section  of  the  Wind  river  consist  of  ferruginous  slates, 
limestones  and  sandstone  which  alter  to  crystalline  limestones  and  quartzites,  with  some 
conglomerate.  These  strike  nearly  at  right  angles  to  the  course  of  the  stream,  and  dip 
at  all  angles,  being  tilted  into  a  series  of  anticlines  and  synclines.  Near  Bear  river  the 
sandstone  forms  some  of  the  higher  peaks  in  the  region,  and  shows  the  characteristic 
weathering  of  this  kind  of  rock  in  being  eroded  into  all  sorts  of  fantastic  shapes.  Sharp 
pinnacles  and  columns  of  rocks  and  steep  precipices  are  noticeable  features  wherever  this 
sandstone  occurs.     Alluvial  fan**,  too,  are  common. 

A  great  quantity  of  iron  ore  float  occurs  in  the  drift  of  Bear  river.  The  same  float 
also  occurs  in  large  quantities  on  the  Bonnet  Plume  and  Snake  rivers.  Only  very  fine 
colours  of  gold  were  found  in  the  gravels  of  the  Wind  river. 

On  leaving  the  main  range  of  mountains  the  geology  changes  immediately.  Though 
the  rocks  of  the  Illtyd  range  of  mountains  and  of  Mount  Deception  are  dolomitic  lime- 
stones, probably  of  the  same  age  as  the  rocks  of  the  main  range,  these  are  completely 
surrounded  by  almost  undisturbed  Cretaceous  rocks,  well  exposed  on  the  streams  about 
ten  miles  above  the  mouth  of  the  Little  Wind  river.  They  consist  of  sandstone  of  s#ft 
texture,  and  conglomerate  containing  ironstone  nodules  and  some  fossil  wood.  This 
Cretaceous  area  extends  northward  along  the  Wind  river  to  a  point  a  few  miles  below 
Mount  Deception.  It  is  then  replaced  by  more  recent  rocks  of  Tertiary  age,  through 
which  the  river  flows  down  to  a  point  one  mile  from  the  Peel  river.  The  contact  below 
Mount  Deception  is  covered  with  drift,  but  is  well  shown  near  the  Peel  river,  where  the 
soft  sandstone  and  lignites  of  the  Tertiary  basin  are  seen  to  rest  unconformably  on  the 
upturned  and  truncated  edges  of  some  black  slates.  This  section  shows  forty  feet  of 
boulder  clay  resting  unconformably  on  fifty  feet  of  soft  sandstone,  with  which  is  inter- 
stratified  eight  thin  seams  of  lignite.  These  rest  with  an  unconformity  on  the  rusty 
black  slates.  Higher  up  the  stream  one  seam  of  lignite,  six  or  seven  feet  thick,  is  ex- 
posed on  the  west  bank  of  the  stream ;  but  the  lignite  is  still  in  a  primary  stage  of 
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development  and  shows  the  twigs,  leaves  and  moss  of  which  it  is  composed,  and  even 
some  blebs  of  resin.  The  lignite,  when  dry,  burns  fairly  readily,  giving  oflF  an  odour  <rf 
burning  resin,  and  leaving  much  ash. 

Colours  of  gold  were  obtained  on  the  Little  Wind  river  and  on  Hungry  creek. 
Prospectors  are  said  to  have  found  coarse  gold  on  the  latter  stream,  but  time  did  not 
permit  us  to  verify  this  report. 

Tbe  Peel  River. 

The  Wind  river  enters  the  Peel  river  one  mile  above  the  lower  end  of  the  upper 
cafion,  or  201  miles  above  Fort  Macpherson.  Above  tliis,  the  stream  was  not  explored, 
but  the  cation  is  said  to  extend  up  to  the  Aberdeen  falls,  an  estimated  distance  of  about 
thirty  miles.  The  caflon  is  cut  to  a  depth  of  150  feet  in  hard  black  slates,  and  its 
avei*age  width  is  about  500  feet  The  river,  here,  has  a  velocity  of  from  four  to  seven 
miles  an  hour,  and  is  apparently  easily  navigable  for  canoes.  Water  marks  stand  at  a 
height  of  twenty-five  feet  alcove  the  normal  level,  and  when  the  stream  is  at  this  stage 
the  cafion  would  be  impassable. 

After  leaving  the  cafion  the  stream  flows  eastward  for  fifteen  miles  through  the 
low  level  Tertiary  basin,  when  it  enters  the  lower  cafion,  just  above  which  the  Bonnet 
Plume  river  enters  from  the  south,  discharging  a  volume  of  water  slightly  greater  than 
that  of  Wind  river.  Nearly  opposite  the  mouth  of  the  Bonnet  Plume,  Mountain  ci^k 
enters  from  the  north  and  it  is  this  stream  that  the  Indians  ascend  in  making  their 
winter  portage  across  the  great  bend  in  the  Peel  river. 

The  lower  cafion  is  formed  by  the  stream  cutting  a  deep  and  narrow  defile  through 
the  low  range  of  hills  bordering  the  Tertiary  basin  on  the  east  side.  The  walls  of  this 
cafion  are  almost  vertical  and  rise  to  a  height  of  about  500  feet,  giving  an  erroneous 
impression  of  dangerous  navigation. 

The  course  of  the  stream  below  the  lower  cafion  is  still  easterly  for  thirty-eight 
miles,  or  as  far  as  Snake  river,  from  which  point  it  turns  off  almost  at  right  angles  to  its 
former  course  and  flows  northerly.  In  this  section  the  stream  has  a  velocity  of  from 
four  to  eight  miles  an  hour.  Swinging  from  one  side  of  the  valley  to  the  other,  it  cuts 
deeply  into  the  soft  shales  and  sandstones  of  which  the  plateau  is  built,  forming  steep 
cut  banks,  which  are  constantly  dropping  blocks  and  fragments  into  the  rushing  stream 
below.  The  banks  of  the  valley  at  the  cafion  are  500  feet  in  height,  and  from  this  point 
down  to  within  thirty  miles  of  Fort  Macpherson  the  stream  flows  through  the  high  Peel 
plateau,  cutting  a  deeper  and  deeper  valley  northward  till  the  banks  attain  a  maximum 
height  of  1,000  feet.  The  plateau  is  level  or  gently  undulating,  carrying  on  its  surface 
several  muskeg  lakes.  It  Is  usually  forested,  and  covered  with  moss,  a  few  inches  below 
which  the  ground  is  frozen  during  the  whole  year. 

The  Snake  river,  sometimes  called  the  Good  Hope  river,  enters  the  Peel  river  in  the 
corner  of  the  large  elbow  that  the  latter  makes.  It  was  originally  supposed  to  be  the 
main  stream,  but  an  estimate  of  its  discharge,  taken  about  the  middle  of  July,  shows 
the  Peel  river  to  be  about  four  times  as  large.  It  was  explored  for  a  distance  of  about 
twenty-five  miles,  but  from  the   summit  of  one  of   the  neighbouring  hills,  its  course 
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through  the  plateau  could  be  traced  for  about  fifty  miles,  flowing  in  a  northwesterly 
direction  from  near  the  eastern  border  of  the  Ogilvie  range.  It  has  a  velocity  of  four 
or  five  miles  an  hour,  and  occupies  a  valley  about  700  feet  deep  and  half  a  mile  wide. 

From  the  Snake  river  to  Fort  Macpherson  is  a  distance  of  147  miles,  and  in  this 
section  there  is  little  variation  in  the  general  character  of  the  stream.  The  valley  has 
an  average  width  of  one  mile,  the  greater  part  of  which  is  taken  up  with  gravel-bars 
and  wooded  flats,  and  it  is  bounded  by  banks  of  clay,  sandstone  and  shale  which  vary 
in  height  from  600  to  1,000  feet  The  average  velocity  of  the  current  gradually 
decreases  northward,  and  though  it  frequently  attains  a  speed  of  eight  miles  an  hour,  as 
we  approach  Fort  Macpherson  it  drops  to  two  miles  an  hour. 

Few  streams  of  any  consequence  enter  the  Peel  river  below  Snake  river.  As  the 
course  of  the  stream  is  parallel  to  that  of  the  Arctic  Red  river,  which  lies  to  the  east  at 
a  distance  of  only  thirty  or  forty  miles,  no  large  streams  could  be  expected  to  enter  from 
this  side.  Of  the  smaller  tributaries  the  most  important  are  George  river  and  Satahs 
river,  and  two  others,  which  are  nameless,  of  almost  equal  volume.  These  drain  the 
level  lake  country  on  the  top  of  the  plateau.  George  river,  thirty-two  miles  below  the 
Snake  river,  is  a  very  small  stream  about  forty  feet  wide ;  while  Satahs  river  sixty-two 
miles  below  this,  has  a  width  of  120  feet.  The  other  two  streams  entering  from  the 
east  each  have  a  width  of  about  100  feet  vrith  a  very  sluggish  current. 

The  Peel  river  has  a  much  larger  area  to  drain  on  the  west  side,  and  naturally 
receives  more  water  than  from  the  east.  The  principal  streams  entering  from  the  west 
are  Cariboo  creek.  Trail  creek.  Road  river  and  Stony  creek,  all  of  which  have  very 
steep  grades  and  draw  their  water  from  the  range  of  mountains  that  runs  parallel  to, 
and  about  25  miles  west  of  the  Peel  river.  They  all  occupy  rather  wide  valleys  that  are 
cut  deeply  into  the  high  plateau,  and  none  of  them  are  navigable  for  canoes.  Road 
river,  twenty-four  miles  above  Fort  Macpherson,  is  the  largest  tributary  below  Snake 
river,  and  has  a  width  of  about  100  yards.  Trail  creek  is  the  stream  which  the  natives 
ascend  in  making  their  winter  portage  across  country  to  the  mouth  of  the  Bonnet  Plume 
river. 

At  Satahs  river  the  Peel  river  emerges  from  the  high  plateau,  and  enters  what  is 
probably  the  coastal  plain.  The  transition  from  the  one  to  the  other  is  very  abrupt, 
and  the  escarpment  of  the  plateau  is  about  700  feet  high.  The  face  of  this  escarpment 
has  a  semi-circular  shape,  the  western  arm  of  which  has  a  maximum  elevation  of  1,000 
feet,  while  on  the  east  side  this  level  decreases  gradually  to  about  400  feet  The  stream 
skirts  along  the  eastern  face  of  the  western  arm  of  this  plateau  escarpment,  sometimes 
cutting  through  projecting  points  or  outliers  of  it,  until,  as  we  approach  Fort  Macpherson, 
it  leaves  it  altogether.  Fort  Macpherson  itself  stands  on  one  of  the  outliers  or  remnants 
of  the  plateau,  and  there  are  numerous  others  to  the  east 

Fort  Macpherson  consists  of  the  Hudson's  Bay  Company's  establishment,  a  Church 
of  England  mission  and  a  small  detachment  of  the  North-west  Mounted  Police. 

Below  Fort  Macpherson  the  Peel  river  enters  the  flood  plain  of  the  Mackenzie 
delta,. in  which  all,  or  nearly  all,  the  land  is  submerged  in  the  spring  floods.  The 
southern  edge  of  this  delta  is  a  line  drawn  from  the  Fort  to  Point  Separation,  and 
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marked  by  several  low  ridges,  similar  to  the  one  on  which  the  Fort  stands.  From  Point 
Separation  the  trend  of  the  higher  land  is  northward,  skirting  along  the  east  side  of  the 
eastern  channel  of  the  Mackenzie,  and  culminating  in  a  low  range  called  the  Reindeer 
hills,  below  Campbell  river.  West  of  the  Peel  river  the  margin  of  the  delta  is  the 
eastern  face  of  the  high  escarpment  mentioned  before,  which  trends  slightly  west  of 
north  from  Fort  Macpherson,  crossing  the  Rat  river  below  the  mouth  of  Long  Stick 
creek  and  gradually  approaching  the  mountains  west  of  it  until  it  merges  with  them  and 
disappears  at  the  base  of  Mount  Goodenough.  The  boundary  of  the  delta  north  of  this 
is  then  the  base  of  the  mountain  range. 

Twelve  miles  below  Fort  Macpherson  the  Peel  river  divides,  the  eastern  channel 
joining  the  Mackenzie  river  by  two  mouths  twelve  miles  below.  The  western  channel, 
which  locally  goes  by  the  name  of  the  Huskie  river,  follows  along  the  western  edge  of 
the  delta  and  does  not  join  the  Mackenzie  waters  until  ninety  miles  below.  Between 
these  two  channels  are  several  smaller  channels  of  the  Peel  river,  and  these,  with  the 
Mackenzie  river  channels,  form  a  network  of  streams  which  would  take  years  to 
thoroughly  survey. 

The  delta  of  the  Mackenzie  and  Peel  rivers  covers  a  very  large  area,  100  miles 
from  north  to  south,  with  a  width  of  about  70  miles  in  its  broadest  part.  Besides  the 
streams  which  ramify  through  it,  the  most  striking  feature  is  the  number  of  lakes  that 
cover  its  surface  everywhere.  One  can  only  get  an  idea  of  the  quantity  by  looking  over 
the  delta  from  one  of  the  mountains  to  the  west  of  it.  It  is  heavily  wooded  with  spruce 
as  far  as  latitude  68"  30\  where  this  tree  gradually  dies  out  and  only  wiUows  and  alders 
remain.  These  extend  northward  nearly  to  the  sea,  where  the  more  recently  formed 
land  is  entirely  devoid  of  any  vegetation. 

The  few  facts  observed  with  regard  to  the  glaciation  of  the  plateau  section  of  the 
Peel  river  point  to  a  northward  movement  of  the  ice.  According  to  McConnelFs  theory 
the  ice  from  the  Archaean  gathering  ground  to  the  east  of  the  Mackenzie  river  poured 
westward  through  the  gaps  in  the  mountains  to  the  east  of  the  river,  until  it  reached 
the  main  axial  range,  and  was  then  deflected  to  the  northeast  down  the  valley  of  the 
Mackenzie  to  the  sea.  From  the  mountains  to  the  west  only  large  valley  glaciers  from 
1,500  to  1,800  feet  in  depth  issued  from  the  valleys,  and  spread  over  the  surface  of  the 
plateau,  moving  slowly  northward  and  perhaps  slightly  eastward,  till  they  met  and 
merged  with  the  northwestward  moving  sheet  of  ice  from  the  Archaean  highlands  to  the 
east. 

On  account  of  the  softness  of  the  rocks  and  the  universal  covering  of  moss,  glacial 
striae  are  never  seen  on  the  plateau  itself.  On  the  south  side  of  Mount  Goodenough  at 
an  elevation  of  1,600  feet,  grooves  and  scourings  which  may  be  due  to  glacial  action  were 
noticed  on  a  saddle  backed  ridge.  These  have  a  bearing  of  N.  20"  W.,  but  whether 
caused  by  a  small  mountain  glacier  or  by  the  large  ice  sheet,  it  is  difficult  to  say.  No 
existing  glaciers  were  seen  in  that  region.  Unmistakeable  evidence,  however,  was  ob- 
tained that  a  mountain  glacier  had  existed  on  the  western  face  of  Mount  Goodenough. 

The  rocks  of  both  the  upper  and  lower  cafions  of  the  Peel  river  consist  of  a  series 
of  closely  folded  black  slates,  with  some  bituminous  limestone.  The  strata  have  been 
much  crushed  and  crumpled  and  many  faults  appear,  while  the  rock  itself  has  been 
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greatly  sheared  and  brecciated.  The  texture  of  the  slates  is  very  fine-grained,  but  it 
contains  some  crystals  of  pyrite  disseminated  through  it,  and  some  bituminous  matter. 
These  slates  contain  no  fossils,  but  from  their  lithological  resemblance  to  some  bitumin- 
ous shales  and  limestones  on  the  Mackenzie  river,  they  have  been  tentatively  referred  to 
the  Devonian  period. 

The  rocks  of  the  Tertiary  basin  lying  between  the  two  cations  consist  of  soft  sand- 
stone, with  some  thin  seams  of  lignite,  overlaid  by  more  sandstones  with  pebbles,  with 
clay  and  some  very  thick  beds  of  lignite.  One  bed  of  lignite  near  the  top  of  the  series 
is  thirty  feet  in  thickness  and  fairly  persistent,  appearing  in  two  exposures  four  mile* 
apart  with  a  shallow  syncline  between.  Associated  with  this,  and  somewhat  below  it,  is 
another  seam  ei^ht  feet  in  thickness.  The  lignite  has  been  ignited  by  some  cause  and 
portions  of  it  are  now  burning.  Great  landslides  and  patches  of  reddened  shales  in  other 
sections  of  the  valley  indicate  places  from  which  the  lignite  has  been  consumed.  These 
beds,  like  similar  beds  on  the  Mackenzie  river  at  the  mouth  of  Bear  river  are  now  burn- 
ing, and  have  been  burning  for  a  great  many  years. 

The  geology  of  the  Peel  river  below  the  cafion  is  simple,  and  sections  of  it  are 
always  expose^  on  the  valley  banks.  The  strata  have  been  folded  into  a  series  of  long 
and  gentle  undulations,  which  strike  almost  north  and  south,  parallel  to  the  bordering 
mountain  range.  A  section  five  miles  below  the  cafion  shows  about  200  feet  of  yellow 
and  red  shales,  resting  on  massive  sandstone  100  feet  thick.  Underneath  is  about  150 
feet  of  rusty  pyritous  shales,  very  fissile.  Overlying  all  is  the  glacial  drift  with  a  depth 
of  about  forty  feet. 

On  the  Snake  river  the  rocks  consist  entirely  of  soft  gray  argillaceous  sandstones, 
and  in  the  low  range  of  mountains  on  the  west  side  of  the  river  these  same  sandstones 
become  slightly  indurated,  approaching  the  nature  of  a  quartzite. 

Below  Snake  river  the  Peel  river  follows  the  strike  of  the  gentle  undulations  of  the 
plateau,  so  that  there  is  little  variation  in  the  character  of  the  rocks.  Argillaceous 
sandstones  with  beds  of  clay  merge  gradually  into  sections  in  which  the  clay  occupies  a 
much  larger  proportion  or  changes  to  shale.  In  places  the  sandstone  is  concretionary  or 
contains  the  peculiar  pressure  figures  known  as  **  cone-in-cone." 

A  few  miles  above  George  river  is  the  "  Alum  hill "  of  the  early  explorers,  where 
some  epsomite  has  been  leached  out  and  deposited  as  a  crust  on  the  clay  of  the  river 
bank. 

On  leaving  the  plateau  at  Satahs  river  only  sandstones  and  conglomerate  are 
exposed  in  the  cliffs  of  the  river  banks.  These  sandstones  are  very  fossiliferous,  some 
of  the  beds  being  made  up  almost  entirely  of  fossils  of  a  variety  of  Tellinidae, 

Fossils  were  obtained  in  several  parts  of  the  Peel  river  from  Snake  river  down  to 
Fort  Macpherson,  and  all  are  referable  to  the  Cretaceous  period. 

Below  Fort  Macpherson  only  alluvial  sands  and  clays  are  exposed  on  the  river 
banks,  and  these  are  being  built  up  and  added  to  year  by  year  when  the  streams  are  in 
flood  and  inundate  the  whole  delta. 
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The  mountain  range  to  the  west  of  the  delta,  which  attains  an  elevation  of  more 
than  3,000  feet,  is  built  up  of  slightly  folded  strata,  and  is  characterized  by  flat  or 
gently  rounded  summits.  At  the  base  is  a  thick  series  of  black  shales,  which  towards 
the  top  contain  beds  of  hard  gray  ironstone.  These  latter  weather  red  and  are  con- 
spicuous along  the  face  of  the  mountain.  The  shales  are  replaced  upwards  by  argil- 
laceous sandstones  and  these  again  by  siliceous  sandstones.  The  latter  become 
metamorphosed  to  quartzites  and  constitute  the  upper  members  of  the  series.  These 
strata  are  persistent  westward  up  the  Rat  river  and  to  the  other  side  of  the  divide,  and, 
fron\  their  fossils,  are  also  referable  to  the  Cretaceous  period. 

Placer  gold  does  not  occur  on  the  Peel  river  below  the  Wind  river,  and  the  only 
products  of  economic  interests  in  the  rocks  are  the  beds  of  lignite,  some  bituminous 
coal,  epsomit'3  and  perhaps  petroleum. 

Rough  estimates  were  made  of  the  discharges  of  some  of  the  streams  and  the 
following  results  were  obtained  :— 

Wind  river  on  July  14th 5,402  cubic  feet  per  second. 

Snake  river  on  July  20th 6,960         "  " 

Peel  river  at  Fort  Macpherson  on  July  31st . .   49,206         "  " 

Peel  river  above  Wind  river  on  July  14th.  . ,    15,136         "  " 

The  Bonnet  Plume  River  is  as  large  if  not  larger  than  the  Snake  river. 


Thk  Unuk  River  Mining  Rrgion  of  British  Columbia. 

Fred  Eugene  Wright, 

introduction. 

The  occurrence  of  valuable  ore  deposits  and  placer  gold  near  the  headwaters  of 
Unuk  river,  British  Columbia,  has  been  known  in  a  vague  way  for  many  years  and 
during  the  past  two  seasons  definite  steps  have  been  taken  to  develop  its  resources 
sy;*tematically.*  Interest  has  been  shown  by  prospectors  and  miners,  not  alone  in  this 
locality,  but  also  in  the  entire  mineral  belt  situated  along  the  eastern  flank  of  the  Coast 
Range  granite  and  not  far  distant  from  the  International  Boundary  line.  Discoveries 
of  ore  bodies,  which  appear  to  warrant  careful  investigation,  have  been  made  at  several 
points  in  this  zone  recently,  notably  near  the  head  of  Portland  canal,  also  up  Unuk  and 
Stikine  rivers,  and  farther  north  near  Caribou  Crossing.  From  a  geologic  and  economic 
standpoint,  these  regions  are  practically  unknown  and,  with  the  exception  of  brief  notes 
by  Dawson  (a)  and  Brooks  (6),  have  not  been  described  in  detail. 

(a)  Dawson,  G.  M.,  The  Yukon  District,  N.W.T.  Geol.  Nat  Hist.  Survey,  Canada,  new  series,  Vol. 
Iir..  Pt.  I.,  1887-1888  B. 

Report  on  an  Exploration  from  Port  Simpson  on  the  Pacific  coast  to  Edmonton  on  the  Saskatchewan, 
embracing?  a  portion  of  the  northern  part  of  British  Columbia  and  the  Peace  River  country.  GeoL  Nat. 
.HUt.  Suivey,  Canada,  1879-1880  B. 

(6)  Brookn,  A.  H.,  Preliminary  Report  on  the  Ketchikan  Minings:  District.  Prof.  Paper  No.  1,  U.S. 
Geol.Survey,  1901. 
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In  September,  1905,  the  writer  made  a  hasty  reconnaissance  trip  to  one  of  the* 
localities  by  way  of  Behm  canal  for  the  purpose  of  examining  its  prospects  and  collect- 
ing data  of  geologic  interest.  He  is  much  indebted  to  Mr.  J.  W.  Daily,  manager  of  the 
Unuk  River  Company,  for  many  courtesies  extended  which  aided  greatly  in  furthering 
the  investigation.  During  the  past  year  the  International  Boundary  line  has  been 
permanently  est*-blished  by  the  Commission  and  the  uncertainty  which  has  heretofore 
existed  as  to  its  exact  position,  thus  removed. 

GEOGRAPHY. 

Unuk  (or  "  Junuch"="Dream,"  in  the  language  of  the  Tlingit  Indians)  river  is  one 
of  the  four  large  transmontane  streams  which  rise  in  British  Columbia  either  beyond, 
or  well  within  the  Coast  Range,  and  crossing  the  International  Boundary  line,  enter 
tide  water  on  the  Alaskan  coast  Unuk  river  is  about  54  miles  in  length,  and  with  its 
tributaries  drains  the  Pacific  side  of  the  Coast  Range  divide  between  Stikine  river  on 
the  north,  and  Portland  canal  on  the  south.  At  its  mouth  the  river  has  formed  a  wide  delta 
deposit  which  is  gradually  filling  Burroughs  bay,  a  deep  water  indentation  adjoining 
Behm  canal,  about  60  miles  northeast  of  Ketchikan,  Revillagigedo  island.  South- 
eastern Alaska.  The  river  is  swift  and  too  shallow  to  permit  river  transportation  on  a 
large  scale,  and  is  furthermore  obstructed  by  three  cafions  which  can  be  passed  only 
during  periods  of  low  water  and  then  by  canoes  or  small  boats  alone. 

At  its  source  a  narrow  divide  leads  over  to  a  branch  of  Iskoot  river  along  which 
prospectors  can  pass  and  enter  the  rolling  plateau  lands  of  British  Columbia.  This 
natural  entrance  from  the  coast  into  British  Columbia  has  long  been  known  and  would 
have  been  used  many  years  ago  had  the  natural  obstacles  at  the  start  on  Unuk  river 
been  less  formidable.  Within  the  past  three  years,  however,  these  conditions  have  been 
improved  by  the  construction  of  a  wagon  road  from  the  mouth  of  Unuk  river  to  a 
prospect  42  miles  inland.  The  road  is  at  present  twenty-five  miles  in  length  and  when 
completed  will  furnish  easy  access  into  the  mineral  belt  and  thus  increase  its  value 
materially. 

The  fiord-like  valley  of  Unuk  river  is  bounded  by  steep  glaciated  mountains  4,000 
to  10,000  feet  high,  frequently  rising  sheer  from  its  valley  floor.  It  has  been  shown  by 
Messrs.  Spencer  and  Brooks  (a)  of  the  U.S.  Geological  Survey  that  the  large  rivers  which 
traverse  the  Coast  Range  are  probably  antecedent  in  character  and  have  preserved  their 
original  drainage  courses  during  the  mountain  uplift. 

In  glacial  times  the  ice  streams  followed  these  same  lines,  scouring  them  thoroughly 
and  even  making  deep  incisions  into  the  country  rock  itself,  so  that  at  present  the  land 
forms  are  those  of  an  intensely  glaciated  region.  The  usual  features  of  glaciation — 
U-shaped  valleys,  hanging  valleys,  glacial  terraces,  rounded  mountain  tops,  glacial 
erratics,  fiutings  and  grooves — abound  and  show  by  their  freshness  that  only  a  small 
amount  of  erosion  has  been  accomplished  since  the  glacial  epoch.  On  several  of  the 
mountain  slopes  the  work  of  ice  erosion  is  still  l)eing  continued  by  small  ice  streams,  the 


(a)  Spencer,  A.  C,  Pacific  Mountain  System  in  British  Columbia  and  Alaska:  Bull.  Geol.  Soc. 
Amer.,  Vol.  14,  pp.  117-132. 

Brooks,  A.H.,  Ketchikan  Mining  District,  Prof.  Paper,  No.  1.  U.S.  (Jeol  Survey. 
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4ast  remnants  of  the  huge  ice  sheets  which  formerly  covered  this  entire  area  to  a  depth 
of  over  6,000  feet. 

Along  the  banks  of  Unuk  river  timber  of  good  quality  occurs  in  occasional  patches 
and  consists  chiefly  of  spruce,  hemlock,  cedar,  cottonwood,  with  some  balsam  fir  trees 
near  its  head.  Trees  of  spruce  and  hemlock,  four  to  six  feet  in  diameter,  are  not 
uncommon  and  are  reported  by  lumbermen  to  be  of  fair  quality.  The  quantity  and 
supply  of  timber  are  sufficient  to  supply  mining  purposes  for  many  years.  The  underbrush 
is  dense  and,  together  with  the  wet  climate  and  the  malevolent  Devil's  club  ( Echinopanax 
horridum)^  add  to  the  difficulties  to  be  overcome  by  the  prospector. 

GEOLOGY. 

The  geologic  section  exposed  by  the  deep  Unuk  River  cut,  affords  an  unusual 
opportunity  for  the  study  of  the  Coast  Range  from  many  different  view  points.  In 
a  broad  way  its  consideration  may  be  resolved  into  a  study  of  the  intrusive  Coast  Range 
granite  and  the  adjoining  belts  of  altered  sedimentary  rocks  on  the  east  and  west. 

The  Coast  Range  granite  belt,  which  is  traversed  by  Unuk  river,  is  a  small 
part  of  an  inmiense  granite  batholite  (a)  nearly  1,000  miles  in  length  and  30 
to  60  miles  in  width  which  extends  from  Fraser  river  to  British  Columbia  in  a 
northwesterly  direction,  parallel  to  the  coast,  to  the  White  river  basin  in  the  Yukon 
district  The  Coast  Range  granite  is  one  of  the  master  features  of  the  geology  of  this 
entire  coastal  strip  and  deserves  careful  study,  not  only  by  the  geologist,  but  also  by  the 
prospector,  since  the  major  portion  of  the  ore  bodies  which  have  been  discovered 
probably  have  a  genetic  relation  to  the  intrusive  granite  (b).  From  evidence  obtained 
at  other  points  it  has  been  shown  that  the  intrusion  of  the  Coast  Range  granite  took 
place  between  Upper  Jurassic  and  Middle  Cretaceous  times. 

Petrographically  the  field  term,  granite,  applies  to  only  a  small  part  of  the  intrusive 
rock  types.  The  prevalent  type  is  less  siliceous  and  ranges  from  grano-diorite  to  diorite 
and  gabbro  in  composition  with  hornblende  and  biotite  as  coloured  constituents  and 
titanite  as  a  frequent  accessory  component.  As  a  general  rule  hornblende  appears  to 
be  more  abundant  near  the  coast,  while  biotite  predominates  near  the  inland  border  of 
the  batholite.  Near  the  coast  the  gi^nite  is  also  more  noticeably  gneissoid  in  aspect  and 
contains  abundant  inclusions  of  the  intruded  schists  near  its  contact.  These  inclusions 
become  more  and  more  coarsely  crystalline  as  the  contact  recedes  until  finally  they  re- 
semble basic  or  acid  differentiation  products  and  are  gradually  lost  sight  of.  It  is  a 
characteristic  feature  that  while  aplitic  and  particularly  pegmatitic  dikes  are  extremely 
abundant  near  the  western  contact  of  the  granite  and  form  an  intricate  network  in  the 
adjoining  schist  areas,  they  are  rare  and  practically  absent  in  the  central  parts  of  the 
massif.  On  its  eastern  flanks  acid  dikes  occur  frequently  but  are  far  less  abundant  than 
on  the  coastal  side.  The  absence  of  minette  and  similar  basic  differentiation  dike  pro- 
ducts is  noteworthy  and  may  be  due  to  the  fact  that  the  acid  dikes  Are  pegmatic  rather 

(a)  See  Greologic  Map  of  the  Dominion  of  Canada,  Western  sheet,  No.  783.     Edition  of  1901. 

(b)  Spenoer,  A,  C,  the  maf^netio  origin  of  vein  forming  waters  in  Southeastern  Alaska.    Trans.  A. 
I.  M.  E.,  Vol.  XXXVI.,  pp.  971-978. 

Brooks,  A.  H.,  Ketchikan  Mining  District.    Prof,  Paper  No.  I.,  U.  S.  Geol.  Survey,  1901. 


Digitized  by 


Google 


SUMMAJtJ  REPORT  49 

SESSIONAL  PAPER  No.  26 

than   aplitic    in  character  and   therefore  are  not,   strictly  speaking,   differentation 
products. 

The  importance  of  the  pegmatites  becomes  apparent  when  their  mode  of  formation 
from  solutions  emanating  from  the  intrusive  mass  is  considered.  They  represent  only  a 
small  part  of  the  work  accomplished  by  the  pneumatolytic  solutions  of  the  granite  and 
are  a  silent  but  convincing  witness  of  the  great  volume  of  pneumatolytic  solutions  which 
accompanied  the  batholitic  intrusion.  The  intimate  connexion  of  ore  bodies  in  south- 
eastern Alaska  with  the  intrusive  masses  has  been  proved  directly  in  several  instances 
and  is  inferred  in  a  number  of  the  remaining  deposits. 

Considered  as  a  whole,  the  Coast  Range  granite  has  not  produced  the  ordinary  type 
of  contact  metamorphism  in  the  rocks  which  it  intrudes.  On  approaching  its  western 
contact  from  the  coastal  side,  as  exposed  along  the  shores  of  Behm  canal,  a  change  in 
the  invaded  sedimentary  rocks  is  noted  from  slates  and  argillites  to  phyllites  and  mica- 
schists  and,  still  nearer,  often  to  gneiss.  The  many  types  of  contact  homfels  are  rare 
and  spotted  schists  do  not  form  an  integral  part  of  the  complex.  The  strata  are 
intensely  folded  and  were  undoubtedly  deeply  buried  at  the  time  of  the  granite  invasion. 
In  that  position,  deep  seated  metamorphic  forces  were  active  and  had  undoubtedly 
heated  and  altered  the  rocks  to  such  an  extent  that  the  granite  intrusion  did  not  dis. 
turb  their  equilibrium  greatly ;  its  chief  effect  was  rather  to  accentuate  the  process  of 
crystallization  already  in  force  and  to  increase  their  power  than  to  replace  them  by 
others.  This  coastal  strip,  whose  contact  with  the  granite  can  at  present  be  traced  only 
with  difficulty,  offers,  therefore,  an  excellent  example  of  the  metamorphic  changes 
produced  by  granite  at  a  deep  seated  leveL 

It  is  significant  that  in  the  Ketchikan  district  no  ore  bodies  of  consequence  have  been 
found  in  this  zone  of  deep  seated  metamorphism,  while  rocks  farther  away  from  the 
granite  and  at  the  same  time  nearer  the  surface  during  its  invasion,  frequently  show 
traces  of  contact  metamorphism  (spotted  schists  and  the  like)  and  contain  valuable 
metalliferous  deposits.  The  folded  character  and  lack  of  uniform  structure  of  the  strata 
near  the  granite  contact  may  also  account,  in  part,  for  the  absence  of  commercial  ore 
deposits,  since  they  offer  no  decided  lines  along  which  concentration  could  take  place  as 
in  the  isoclinal  schists  of  the  Juneau  district. 

East  of  the  inland  border  of  the  granite  the  character  of  the  invaded  rocks  is  notice- 
ably different.  The  slates  and  sandstones  are  less  altered  and  typical  schists  and  gneisses 
are  rare.  Folding,  and  particularly  faulting,  are  common  and  characteristic  of  the  entire 
complex.  The  granite  contact  line  is  sharp  and  frequently  traverses  the  bedding  planes 
of  the  invaded  strata.  Although  its  general  trend  is  parallel  to  the  Coast  Range  the 
actual  line  in  the  Unuk  river  exposures  undulates  locally  and  crosscuts  the  strata  at 
variable  angles.  The  intruded  rocks  are  often  indurated  and  heavily  mineralized  with 
sulphides  near  the  contact  and  show  their  evidence  of  metamorphism  by  the  intrusive 
mass.   ' 

On  comparing  the  metamorphic  effects  of  the  intrusive  granite  along  its  western 
and  eastern  flanks  decided  differences  are  thus  apparent.     On  the  coastal  side,  near  the 
contact,  the  metamorphism  is  of  the  deep  seated  type,  gneisses  and  schists  predominate 
26^4 
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and  are  cut  by  innumerable  pegmatite  dikes  ramifying  from  the  granite.  Mineralization 
by  sulphides  is  not  pronounced.  Farther  to  the  west,  and  at  some  distance  from  the  con- 
tact, evidences  of  contact  metamorphism  increase,  as  also  the  degree  of  mineralization ; 
valuable  ore  bodies  have  been  discovered  within  this  latter  zone.  Along  the  eastern 
border  of  the  granite,  on  the  other  hand,  the  metamorphism  is  of  the  contact  type,  argil- 
lites  and  slates  predominate  and  are  often  indurated  and  heavily  impregnated  with 
sulphides.  Well  defined  ore  bodies  have  been  found  in  the  near  vicinity  of  the  granite 
contact.  The  geologic  interpretation  of  these  data  indicates  clearly  that  the  rocks  to 
the  east  of  the  granite  were  less  deeply  buried  at  the  time  of  its  invasion  than  those  on 
X  the  coastal  sida  In  other  words,  the  inland  rocks  were  then  above  the  zone  of  deep 
seated  metamorphism  (rock  flowage)  and  were,  therefore,  profoundly  affected  by  the  in- 
vading intrusives  and  accompanying  pneumatolytic  solutions.  Furthermore,  the  mineral- 
bearing  solutions  emanating  from  the  granite  encountered  new  conditions  of  tempera- 
ture and  pressure  on  invading  the  adjacent  sedimentary  rocks  and  d^)Osited  then,  as 
supersaturated  solutions  in  their  new  environment,  a  portion  of  their  dissolved  contents, 
especially  the  metallic  sulphides. 

Although  in  such  a  large  belt  the  phenomena  of  contact  metamorphism  are  not  so 
pronounced  and  concentrated  as  in  the  contact  aureole  of  a  small  intrusive  boss,  they 
are  more  extensive  and,  on  a  large  scale,  equally  as  varied.  It  has  been  frequently  ob- 
served that  in  a  small  contact  aureole  different  contact  minerals  are  found  at  different 
distances  from  the  intrusive  mass  and  that  under  similar  conditions  an  evident  relation 
exists  between  a  given  contact  mineral  and  its  distance  from  the  invading  rocks ;  and  in 
a  general  way  this  law  has  been  found  to  hold  true  for  this  eastern  contact  zone  of 
mineralized  sedimentary  rocks. 

The  age  of  sedimentary  complex  east  of  the  granite  has  not  yet  been  determined 
accurately  because  of  insufficient  fossil  evidence.  It  is  probable,  however,  from  the  work 
of  Dawson  on  Stikine  and  Skeena  rivers  that  they  were  deposited  chiefly  during  the 
Palaeozoic  Era. 

Occasional  belts  of  included  sedimentary  rocks  were  observed  within  the  granite 
belt  and  found  to  be  in  a  highly  metamorphosed  condition.  They  vary  from  argillites 
to  mica,  hornblende  and  calc  schists  of  various  types,  and  occur  in  long  bands,  often 
intensely  foldedj  and  trending  usually  parallel  to  the  course  of  the  range.  As  a  general 
rule  they  appear  more  frequently  near  the  mountain  tops  than  in  the  valley.  During 
the  past  summer  two  prospectors  located  a  claim,  the  Cheechacho,  about  a  mile  below 
the  International  Boundary  line  on  a  vein  two  feet  wide  in  such  an  included  schist 
band,  striking  east  and  west  and  dipping  50"  north.  The  vein  carries  pyrite, 
chalcopyrite,  and  pyjrhotite  and  is  reported  to  give  low  assay  values  in  gold.  The 
schist  band  is  cut  by  numerous  offshoots  from  the  intrusive  batholite  and  deserves 
mention,  since  it  contains  the  only  vein  on  which  work  has  been  accomplished  within 
the  Alaskan  portion  of  the  Unuk  river  section. 

Of  interest  are  comparatively  recent  lava  flows  which  were  extruded  near  the 
granite  contact,  and,  following  Caflon  creek  and  Bllie  river  valleys  to  Unuk  river> 
spread  over  its  valley  floor  and  forced  its  waters  over  to  the  south  wall,  where  they  now 
pass  by  way  of  the  three  narrow  caflons  indicated  on  the  map.     The  volcanic  ash  from 
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these  eruptions  can  still  be  seen  as  black  patches  on  the  glaciers  of  the  mountain  peaks 
8  to  10  miles  distant.  A  few  miles  from  the  mouth  of  Blue  river,  the  lava  has 
dammed  the  valley  to  such  an  extent  that  a  long  lake  has  been  formed  and  serves 
as  a  natural  settling  tank  into  which  the  turbid  glacial  stream  flows,  and  from  which 
it  issues  practiccJly  free  from  sediment. 

The  foregoing  considerations  tend  to  show  that  the  belt  of  sedimentary  rocks  east 
of  the  Coast  Range  granite  is  a  favourable  one  for  prospecting,  and  deserves  thorough 
investigation.  As  the  inland  border  of  granite  lies  entirely  on  the  Canadian  side  of  the 
International  Boundary  line,  the  Coast  Range  mineral  belt  is  in  British  Columbia,  and 
locations  must  be  made  in  accordance  with  its  laws. 

MINERAL   DEPOSITS. 

The  occurrence  of  placer  gold  near  the  headwaters  of  Unuk  river  and  its 
tributaries  has  been  known  for  many  years.  In  the  earlier  eighties  prospectors  dis- 
covered gold-bearing  gravels  up  Sulphide  creek  (See  map)  and  spent  several  seasons 
profitably  in  extracting  the  gold  by  means  of  rockers  and  other  primitive  methods. 
The  difficulties  of  transportation,  however,  were  so  great  that  they  ultimately 
abandoned  their  claims .  In  the  succeeding  years  occasional  prospectors  visited  the 
region,  relocated  the  placer  deposits,  and  also  discovered  well  mineralized  veins  carrying 
good  values  in  silver,  gold,  and  lead .  A  primitive  trail  was  built  along  the  north  bank 
of  the  river,  and  access  to  the  region  thus  facilitated.  The  present  wagon  road  follows 
approximately  the  blazes  of  this  old  trail. 

The  most  promising  claims  which  have  been  staked  are  situated  on  Sulphide 
creek,  and  have  been  acquired  by  the  company  interested  in  construction  of  the  wagon 
road.  Other  locations  have  been  made  near  the  head  of  South  Fork,  also  near  Boulder 
creek  and  Cailon  creek  (See  sketch  map). 

SULPHIDE   CREEK. 

Recent  discoveries  have  been  made  on  this  creek  near  its  mouth,  and  consist  of  two 
veins  which  have  been  developed  by  several  short  drifts  and  open  cuts.  One  of  the 
veins  outcrops  along  a  narrow  gulch  and  has  been  traced  about  one  thousand  feet  up  the 
gulch.  It  strikes  usually  N.  25**  W.,  dips  SO'-CO'  N.K  and  varies  in  width  from  2  to  8 
inches.  The  vein  minerals  are  chiefly  tetrahedrite  (gray  copper),  pyrite,  sphalerite, 
galena  and  native  silver  ;  near  the  surface  they  are  usually  altered  and  enveloped  in  a 
soft  ferruginous  matrix  of  weathering  products.  The  native  silver  is  a  product  of  the 
surficial  alteration  of  gray  copper.  About  100  tons  of  ore  are  reported  to  have  been 
taken  from  this  vein  and  to  have  given  high  assay  returns,  particularly  in  silver.  The 
country  fock  consists  of  altered  limestone  and  breccia  with  some  quartzite  and  slate,  cut 
by  intrusives  of  several  types.  The  second  vein  outcrops  a  short  distance  south  of  the 
first  vein,  and  is  exposed  along  the  face  of  a  steep  cliff  where  it  is  easily  recognized  by 
its  brown  oxidized  coating.  At  the  surface  it  appears  to  be  20  to  30  feet  wide  and  is 
heavily  mineralized  in  spots  with  pyrite,  fine  galena  (steel  galena)  and  occasional  sphal- 
erite and  chalcopyrite.  Native  gold  is  said  to  have  been  observed  in  the  oxidized 
portions  of  this  vein  which  has  been  prospected  by  a  short  tunnel  25  feet  long  at  1,400 
26— 4i 
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feet  elevation  above  sea-level.  The  vein  shows  distinct  banding  and  strikes  N.  5*"  W. 
with  dip  80*  to  85*  R  A  fine-grained  basic  dike  is  exposed  along  the  west  side  of  the 
tunnel.  On  both  these  veins  the  development  work  which  has  been  accomplished  is  not 
sufficient  to  permit  definite  statements  in  regard  to  their  future.  The  indications,  how- 
ever, appear  sufficiently  ^vourable  to  warrant  the  test  which  the  company  plans  to  give 
the  property  in  the  near  future. 

At  the  junction  of  Sulphide  creek  and  Unuk  river  the  river  gravels  contain  some 
free  gold,  and  fine  colours  can  be  seen  in  every  pan  of  material  tested.  The  gold  is 
flaky  and  considerably  worn.  No  thorough  sampling  has  yet  been  done  and  depth  to 
bed-rock  is  unknown.  As  the  river  valley,  however,  is  wide  and  has  passed  through  a 
long  period  of  glacial  erosion,  it  is  probable  that  bed-rock  is  at  some  distance  from  the 
surface.  Local  irregularities  were  observed  in  the  bed-rock  floor  near  the  placer  gravels 
and  similar  variations  may  also  be  expected  at  the  claims.  It  appears  that  these  placers 
might  be  exploited  by  dredging,  but  large  boulders  are  likely  to  be  encountered. 

SoiUh  Fork, — Near  the  head  waters  of  South  Fork,  below  Sulphide  creek,  a  second 
group  of  claims  has  been  located  16  miles  above  its  junction  with  the  Unuk  river,  on 
veins  within  the  sedimentary  belt  east  of  the  Coast  Range  granite.  These  claims  were 
not  visited  by  the  writer.  "Well  defined  deposits  are  reported  and  plans  for  future 
development  are  contemplated. 

Boulder  Creek. — Below  South  Fork  on  the  same  side  of  Unuk  river  prospects  have 
been  located  on  similar  veins  near  Boulder  creek,  a  glacial  stream,  about  ten  miles  in 
length  and  rising  near  the  Coast  Range  contact 

I^arth  Fork, — ^The  territory  drained  by  North  Fork  and  by  Glacier  creek,  two 
glacier-fed  streams  reported  to  be  about  15  to  18  miles  Icmg  respectively,  has  not  been 
prospected  systematiccdly.  The  ore  bodies  which  have  been  discovered  are  similar  to 
others  in  this  belt,  and  are  frequently  rich  in  galena,  with  good  values  in  silver.  The 
same  statement  applies  to  the  region  near  the  headwaters  of  Unuk  river. 

Canon  Creek, — In  the  vicinity  of  Cafion  creek  several  ore  bodies  have  been  dis- 
covered, and  are  significant  because  of  their  close  proximity  to  the  granite  contact  along 
which  Cafion  creek  has  cut  its  course.  The  principal  prospects  near  Cailon  creek  are 
the  Black  Bear  claim  and  the  Daily  Boy  group.  The  first  is  located  on  a  vein  2  feet 
wide,  outcropping  along  the  selvage  of  a  diorite  porphyrite  dike,  and  contains  auriferous 
pyrite  and  pyrrhotite.  The  Daily  Boy  group  is  located  in  a  gulch  adjacent  to  Cafion 
creek,  on  veins  occurring  in  altered  black  slates,  argillites  and  quartzites.  The  entire 
assemblage  of  strata  is  folded  and  faulted  considerably,  and  is  characterized  by  intense 
induration  and  mineralization  by  sulphides,  especially  pyrite.  On  weathering  they  often 
become  covered  with  a  deep  brown  crust  of  ferruginous  compounds,  not  unlike  brown 
paint  in  appearance.  The  complex  is  cut  by  lamprophyric  dikes  of  variable  width  and 
loose  contact  selvages.  The  veins  which  have  been  discovered  in  this  gulch  contain, 
besides  pyrite,  pyrrhotite  and  occasionally  galena  and  sphalerite.  No  development 
work  of  note  has  been  done  on  either  of  these  prospects. 
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SUMMARY. 

The  geologic  cross-section  exposed  by  the  Unok  river  valley,  across .  part  of  the 
Coast  Range,  consists  of  two  ^rts :  on  the  west,  a  wide  beltof  Mesozoic  granitic  masses, 
formed  daring  the  same  general  period  and  grouped  into  one  great  unit,  the  Coast 
Range  batholite,  which  on  the  east  intrudes  partially  metamorphosed,  and  probably 
Palaeozoic  sedimentary  rocks  in  which  ore  deposits  have  been  discovered.  A  discussion 
of  the  type  of  metamorphism  of  this  rock-complex  leads  to  the  inference  that  its  meta- 
morphic  changes  were  largely  due  to  the  contact  action  of  the  intrusive  granite ;  that 
the  impregnation  of  these  rocks  by  metallic  sulphides  was  essentially  concomitant  with 
their  contact  metamorphism ;  that  at  the  time  of  the  granitic  invasion  this  sedimentary 
belt  was  nearer  the  surface  than  the  invaded  strata  on  the  coastal  side  of  the  batholite ; 
and  that  the  different  physical  conditions  resulting  from  differences  in  relative  position 
to  an  intrusive  are  important  factors  in  determining,  not  only  the  type  and  intensity  of 
metamorphism,  but  also  the  kind  and  degree  of  sulphide  mineralization. 

From  these  considerations  it  is  inferred  that  the  sedimentary  belt  to  the  east  of  the 
Coast  Range  granite  in  the  Unuk  river  section  merits  investigation  and  may  reward 
careful  prospecting  for  ore  bodies.  The  difficulties  of  transportation  which  have  been 
encountered  heretofore  will  be  materially  decreased  by  the  completion  of  the  wagon  road 
to  Sulphide  creek.  Prospectors  will  then  be  able  to  devote  a  large  part  of  their  energy 
to  the  search  for  and  development  of  metalliferous  veins  in  the  region. 


Graham  Island  (op  the  Queen  Charlotte  Group,  B.C.) 

Dr.  R.  W.  ElU. 

The  greater  part  of  the  season  of  1905  was  devoted  to  an  examination  of  the  coal 
deposits  and  other  possible  mineral  resources  of  Graham  island,  the  largest  and  most 
northerly  of  the  Queen  Charlotte  group  of  British  Columbia.  The  party  left  Ottawa  on 
May  10th,  and  after  a  week  spent  in  a  further  examination  of  the  Quilchena  and  other 
coal  areas  in  the  Nicola  Valley,  which  had  been  examined  in  detail  the  previous  year, 
reached  Vancouver  on  May  2l8t.  Here,  after  hiring  men  and  securing  outfit  and  supplies, 
we  sailed  by  the  Princess  Beatrice  on  the  26th,  and  reached  Skidegate,  via  Port  Simpson^ 
on  the  evening  of  May  31st. 

It  was  here  found  necessary  to  pack  our  supplies  and  outfit  inland  to  the  coal  loca- 
tions, and  for  this  purpose  a  number  of  Indian  packers  were  secured  for  several  days. 
The  first  three  weeks  were  spent  in  examining  the  coal  outcrops  at  Camps  Robertson  and 
Wilson.  The  former  of  these  is  situated  about  eight  miles  northwest  of  Skidegate 
harbour,  the  trail  taking  off  inland  at  the  mouth  of  the  Honna  river,  which  is  about  four 
miles  west  of  Skidegate  post  office  (oil  works),  the  Indian  village  being  rather  more  than 
two  miles  ^trther  east.  Camp  Wilson  is  situated  about  eight  miles  north  of  Camp 
Robertson.  The  trails  were  bad  in  places,  the  country  being  very  rough  and  hilly. 
Several  large  seams  were  found ;  the  shafts  and  tunnels,  made  some  years  ago,  were 
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pumped  out,  and  the  area  was  carefuUy  studied  in  order  to  arrive,  if  possible,  at  some 
definite  conclusion  as  regards  the  actual  structure  of  the  district.  The  details  of  this 
work  will  be  published  in  the  regular  report  on  the  resources  of  the  island,  now  being 
prepared. 

It  was  found  impossible  to  force  a  way  across  the  centre  of  the  island  from  these 
camps  to  the  head  of  the  Masset  inlet  and  we  were,  therefore,  after  finishing^  our  investi- 
gations on  these  coal  seams,  obliged  to  return  to  Skidegate.  Here,  after  some  delay,  a 
fishing  boat  was  secured,  and  though  no  one  could  be  found  who  knew  the  western  coasts 
and  though  the  chart  of  this  part  of  the  island  was  practically  worthless  as  regards 
details,  we  started  from  the  village  by  way  of  Skidegate  channel  westward.  This 
channel  affords  a  passage  for  boats  at  high  water  only,  and  after  reaching  the  western 
entrance  we  examined  the  west  and  north  coasts  as  far  as  Masset  on  the  north  end  of 
the  island,  studying  on  the  way  the  so-called  oil-bearing  rocks  south  of  Frederick  island, 
and  the  lignite  deposits  of  Virago  sound  and  Masset  inlet,  and  the  coast  about  five  miles 
east  of  the  entrance. 

The  shores  of  the  large  lake-like  expansions  near  the  centre  of  the  island,  were 
examined,  and  here  our  party  divided,  my  assistant  and  one  man  with  a  light  canoe 
ascending  the  Yakoun  river  to  the  lake  at  the  head  (Yakoun  lake),  a  very  difficult  trip 
owing  to  the  low  condition  of  the  water  and  also  to  the  fact  that,  for  much  of  the  dis- 
tance, the  river  was  obstructed  by  heavy  log-jams.  It  was  found  impracticable  to  take 
the  canoe  all  the  way  to  the  lake,  and  the  party,  therefore,  forced  its  way  through  the 
jungle  along  the  stream  until  it  struck  a  trail  leading  across  to  Camp  Robertson,  whence 
they  made  their  way  out  to  Skidegate. 

After  coming  back  with  the  boat  to  Masset  village  the  examination  of  th^  north 
and  east  coasts  was  continued,  but  owing  to  a  very  heavy  and  prolonged  gale  we  were 
detained  for  ten  days  at  Tow  hill,  through  the  impossibility  of  rounding  the  dangerous 
northeast  comer  of  the  island  known  as  Rose  point.  The  black  gold  bearing  sands  of 
the  east  coast  were  examined,  and  they  were  found  to  extend  south  from  Cape  Fife 
nearly  to  Lawn  hill,  or  to  within  about  fourteen  miles  of  Skidegate.  This  place  was 
reached  on  Aug.  2nd  and  the  boat  for  Vancouver  was  taken  on  the  8th,  that  city  being 
reached  on  the  13th.  As  there  is  only  one  boat  a  month  to  the  island  this  was  the  only 
possible  course  to  pursue,  the  stormy  season  settinsj  in  before  we  left  the  island. 

On  reaching  Vancouver  the  party  was  paid  off,  and  a  couple  of  weeks  were  spent  on 
Vancouver  island  in  company  with  Dr.  H.  S.  Poole  in  order  to  compare  the  coal-measure 
rocks  of  the  Nanaimo  district  with  those  of  Graham  island,  my  assistant  for  the  season, 
Mr.  S.  C.  Ells,  B.A.,  making  a  trip  in  the  meantime  by  way  of  the  Nicola  country  to 
the  coal  fields  of  the  Tulameen  and  Similkameen  districts  for  the  purpose  of  ascertain- 
ing their  extent  and  value.  It  was  found  that  to  complete  this  investigation  would 
require  a  whole  season,  and  he  thereupon  proceeded  round  by  way  of  Princeton  and 
Penticton  to  the  Okanagan  lake  where,  also,  coal  deposits  were  reported.  These  were 
found  to  be  practically  of  no  economic  importance.  After  an  examination  of  this  area, 
the  party  returned  to  Ottawa  which  was  reached  on  Sept.  8th. 

Leaving  Ottawa  on  the  17th  a  trip  was  made  to  New  Brunswick  and  to  Nova  Scotia, 
in  order  to  study,  with  Mr.  Hugh  Fletcher,  certain  difficult  points  of  structure  connected 
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with  the  Devonian^  Silurian  and  supposed  Cambrian  of  those  provinces.  On  the  return 
trip,  by  the  request  of  the  Department,  an  examination  was  made  of  the  rock  formations 
around  the  town  of  Sweetsburg,  Quebec,  to  determine,  if  possible,  the  feasibility  of  find- 
ing by  boring  a  supply  of  water  for  that  town.  The  return  to  Ottawa  was  made  on 
Oct.  9th.  The  compilation  of  the  map  of  Graham  island  has  been  nearly  completed,  and 
the  general  report  on  the  season's  investigation  is  now  being  written. 


The  Nanaimo-Comox  Coal-field. 

Dr.  H.  S.  Poole. 

In  accordance  with  instructions  I  left  Ottawa  on  May  10th,  in  company  with  Dr. 
R.  W.  Ells  for  British  Columbia,  and  together  with  him  visited,  via  Kamloops,  the 
region  about  Nicola  lake  where  coal  seams  have  been  discovered  and  have  been  of  late 
under  exploration.  Dr.  Ells  has  already  reported  on  the  structure  of  the  Quilche^na 
field  and  on  what,  in  1904,  he  was  able  to  see  6f  the  coal  beds.  Since  that  time  the 
work  of  exploration  has  been  confined  to  boring  with  a  diamond  drill,  and  I  found  the 
condition  of  the  old  openings  after  the  dilapidations  of  winter  did  not  enable  me  to  judge, 
as  %  mining  man,  of  the  prospective  value  of  the  deposits  which  are  evidently  widespread, 
but  only  to  note  outcrops  of  coal  imperfectly  exposed  in  a  weathered  condition  at  several 
places  on  the  slopes  of  Quilchena  creek. 

Near  Coutlee  on  .the  Coldwater  river  access  was  had  to  the  coal  seams  opened  under 
a  rock  roof  where  the  dip  of  the  strata  is  at  a  moderate  angle  convenient  for  working. 
Further  prospecting  there  seemed  necessary  along  the  outcrop  and  in  depth,  to  de- 
termine the  folding  of  the  strata. 

Ex^vations  near  Enderby  at  the  head  of  Okanagan  lake,  whence  samples  of 
coal  of  promising  appearance  had  been  taken  were  not  open  to  examination. 

On  reaching  Victoria  the  courteous  officials  of  the  local  government  freely  placed 
at  my  disposal  such  information  as  they  possessed  respecting  the  coal  fields  of  Van- 
couver island,  which  it  was  your  desire  I  should  investigate,  and  endeavour  to  obtain  a 
history  of  past  workings  for  coal,  with  a  view  to  elucidate  the  geology  and  further  help 
to  form  an  opinion  of  the  future  prospects  of  coal  mining  in  that  field.  Through  the 
kindness  of  Mr.  W.  F.  Robertson,  the  Provincial  Mineralogist,  I  made  acquaintance 
with  many  who  had  been,  and  some  who  were  now,  connected  with  the  coal  industry  of 
the  island.  Mr.  E.  B.  Mackay,  the  chief  draughtsman,  kindly  supplied  me  with  copies 
of  all  available  maps  of  his  department  These,  however,  seldom  showed,  even  approxL 
mately,  the  country  roads,  so  the  services  of  Mr.  Thomas  Budge  were  called  in.  With  a 
cyclometer  on  his  bicycle,  and  a  prismatic  compass  he  traversed  the  roads  and  ways  in  the 
neighbourhood  of  the  mines  and  the  district  between  Ladysmith  and  the  entrance  to 
Nanoose  bay.  I  was  exceptionally  fortunate  in  securing  the  assistance  of  Mr.  Budge  who 
has  large  local  knowledge  of  the  country  and  its  geology,  and  is  further  a  coal  mine  manager 
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by  profession.  Mr.  Budge  has  also  placed  at  the  senrioe  of  t^  Sonrey  a  coUectioii  of 
sections  he  has  himself  prepiskred  from  specimens  of  the  rocks  of  the  VancouTer  series  in 
the  neighbourhood. 

Mr.  A.  Dick,  who  has  spent  the  best  part  of  his  life  among  the  mines  of  this 
country  aided  me  by  the  exercise  of  his  retentive  memory,  and  was  as  painstaking  to 
keep  me  historically  correct  as  he  is  zealous  to  require  compliance  with  the  law  in  his 
office  of  Inspector  of  Mines. 

Records  of  several  boreholes  in  both  the  Nanaimo  and  Comoz  fields  were  obtained 
through  the  kindness  of  Mr.  T.  Stockett,  General  Manager  of  the  Western  Fuel  Co., 
and  Mr.  F.  D.  little,  General  Manager  of  the  Wellington  Colliery  Co.,  who  also  were 
good  enough  to  furnish  copies  of  maps. 

Information  was  sought  for  data  obtained  in  the  course  of  prospecting  and  working 
the  coal  fields  since  they  were  reported  on  by  Mr.  J.  Richardson  in  1876-7. 

Inquiry  indicated  that  in  the  northern  section  of  the  island  nothing  further  had 
been  disclosed  of  the  structure  about  Fort  Rupert,  Coal  harbour,  McNeil's  harbour, 
<fcc.,  than  what  was  described  by  Dr.  G.  M.  Dawson  in  his  Report  of  Northern  Van- 
couver, Part  B.  1886. 

Mr.  W.  Hogan  who  was  a  good  deal  with  Mr.  Richardson  in  the  seventies  advises 
that  prospecting  on  the  coal  measures  at  Gillies  bay,  Texada  island,  disclosed  that  the 
outcrop  of  coal  seen  there  was  only  a  patch,  apparently  on  a  fault. 

Opposite  Crofton  on  Osborne  bay  explorations  were  made  on  Salt  Spring  island, 
between  the  public  wharf  and  Vesuvius  bay.  Two  boreholes  were  put  down  in  1901 
where  some  coal  and  black  shale  cropped  vertically  on  the  shore,  one  near  the  public 
wharf  to  a  depth  of  400  feet  computed  by  the  drill  man  1,500  ft.  over  the  coal.  This 
is  in  line  with  the  theoretical  continuation  southward  of  the  horizon  of  the  coa?  beds  at 
Nanaimo,  but  the  borehole  record  was  not  obtained,  and  general  report  makes  the  pros- 
pect unsuccessful  and  the  ground  faulted.  At  Koksilah  in  the  Cowichan  section  an 
exposure  of  black  shale  reported  to  be  coaly  induced  the  sinking  of  a  trial  pit  by  Mr. 
Wood.  The  locality  was  not  visited  nor  the  statement  confirmed  that  limestones  in  the 
neighbourhood,  which  is  south  of  Duncans,  are  full  of  fossils. 

Explorations  outside  the  field  of  immediate  examination,  on  a  more  extensive  scale 
were  those  at  Tumbo  Island  in  1893,  when  people  of  Victoria  sank  a  shaft  at  No.  1 
borehole,  some  60  feet  on  the  eastern  side  opposite  its  mid-length.  Next  they  bored  on 
the  western  side  close  to  the  water  from  a  base  blasted  out  of  the  rock,  so  I  am  informed 
by  Mr.  A.  Dick.  The  bore  reached  a  depth  of  300  feet,  having  passed  through  bitumin- 
ous shale  and  coal  at  280  feet,  the  coal  being  so  friable  that  a  large  quantity  was  pumped 
up  in  the  bore.  The  channel  alongside  is  reported  to  be  40  feet  deep,  and  it  was 
thought  it  gave  access  to  the  borehole.  Contrary  to  his  advice,  says  Mr.  Dick,  a  shaft 
was  sunk  on  the  site  of  the  borehole  and  this  at  200  feet  met  so  heavy  a  flow  of  water 
that  it  was  abandoned,  and  then  the  60-foot  shaft  was  put  down  and  stopped  for  want 
of  funds.     The  surface  on  the  island  here  slopes  with  the  strata  at  1 6*  to  the  eastward. 
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Itiaci  interest  to  prospective  miners  of  coal  in  this  locality  to  know  that  the  grant 
of  railway  lands  with  their  mineral  rights,  by  the  Act  of  1887,  does  not  include  in  the 
reservation  the  islands  of  the  east  coast  of  Vancouver  island,  and  their  mineral  rights 
therefore  go  to  the  owner  of  the  sur^tce,  with  whom  negotiations  may  be  made.  In 
the  conduct  of  this  inquiry,  so  far,  attention  was  solely  given  to  the  sedimentary  beds  of 
the  western  littoral  and  no  study  was  made  of  the  basal  rocks,  the  Vancouver  series,  of  the 
interior,  on  which  the  coal  bearing  beds  rest.  These  rocks  and  their  metallic  contents 
have  been  the  special  object  of  Mr.  H.  J.  Sutton  in  the  interest  of  Messrs.  Dunsmuir  dr 
Son,  the  holders  of  the  K  and  N.  Railway  concessions,  and  he  has  travelled  more  among 
them  throughout  Vancouver  island  than  any  other  trained  observer.  His  collection  of 
specimens  of  these  rocks  is  unsurpassed,  and  he  has  noted,  on  a  map  of  the  island  he  has 
prepared  on  a  large  scale,  the  data  he  has  accumulated. 

.  The  interest  of  Messrs.  Dunsmuir  k  Son  in  much  of  the  regions  he  has  explored 
has  now  passed,  with  the  sale  of  the  railway,  to  the  ownership  of  the  Canadian  Pacific 
Railway. 

Besides  the  help  obtained  from  government  and  colliery  officials,  information  was 
had  of  private  individuals,  so  much  at  least  as  they  felt  at  liberty  to  make  known ;  but 
I  found  myself  unexpectedly  barred  from  some  records  of  exploration  by  the  view  that 
the  secrecy  insisted  on  while  borings  were  in  progress  was  still  binding,  although  neces- 
siiy  for  reticence  and  private  interests  had  long  ceased.  In  the  East  the  practice  I 
believe  to  be  this,  where  coal  is  the  object  of  search  :  to  regard  secrecy  as  no  longer 
necessary  when  once  the  information  obtained  is  utilized,  and  then  place  at  the  dispersal 
of  the  public  all  secondary  details,  regardless  of  their  cost.  The  result  is  that  many 
structural  details,  of  no  financial  value  whatever  to  the  explorer,  but  pertinent  to  this 
inquiry  and  only  to  be  had  by  boring,  have  not  been  secured. 

In  the  absence  of  official  data,  and  with  press  notices  of  the  closing  down  of  col- 
lieries, an  impression  of  late  was  produced  away  from  Vancouver  island  that  the 
workable  coals  are  of  less  extent  than  Ottawa  and  the  East  had  b^n  led  to  suppose. 
Now  there  are  some  people  who  have  a  vague  idea  that  a  coal  mine  is  like  a  spring  of 
water,  with  a  flow  to  last  at  least  their  day,  and  they  do  not  realize  what  *  worked  out ' 
really  means.  What  has  happened  is  this :  Wellington,  which  for  many  years  was  a  busy 
Centre  of  trade,  has  ceased  to  have  an  output  of  coal,  the  openings  there  have  been 
abandoned,  and  in  their  stead  mines  at  Extension  have  been  developed,  and  Ladysmith  • 
has  increased  its  population.  At  the  same  time  it  is  true  the  coal  operator  in  Vancouver 
island  has  had  many  disappointments,  many  unexpected  difficulties  to  meet  that  are 
specialties  of  this  coal  field,  in  comparison,  say,  with  the  structure  of  the  coal-bearing 
deposits  of  the  opposite  side  of  the  continent. 

In  Cape  Breton  the  beds  carry  a  &tirly  uniform  thickness  for  miles.  Coal,  sand- 
stone, shale  and  fire-clay,  each  occur  and  reoccur  in  their  due  order  of  deposit,  while  in 
Vancouver  the  records  of  sections  taken  only  1,000  feet  apart  read  so  differently  that  it 
is  hard  to  determine  which  are  the  beds  continuous  in  both,  which  have  been  suppressed, 
and  which  have  been  unduly  developed  within  that  short  distance. 

Many  of  the  difficulties  that  meet  the  miner  are  totally  apart  from  questions  of 
geological  consideration.  There  are  questions  of  supply  and  demand,  questions  connected 
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with  labour  and  questions  of  coet,  all  outside  an  inquiry  touching  the  possiUe  extent 
of  the  fields  and  the  workable  character  of  the  coals.  Active  operations  are  at  present 
in  the  hands  of  two  corporations  alone — the  Wellington  Colliery  Co,  and  the  Western 
Fuel  Co.  The  business  of  the  latter  company  at  Nanaimo  was  suspended  for  some  months 
by  a  strike  of  the  miners,  and  the  pits  were  closed  during  tiie  time  of  my  visit  I  had, 
however,  through  the  kindness  of  the  colliery  officials,  opportunity  to  go  below  at 
both  Extension  and  Cumberland. 

lender  guidance  of  Mr.  John  Matthews,  manager  at  Cumberland,  in  the  Comox 
coal  field,  the  reported  occurrence  of  anthracite  coal  was  examined,  together  with 
exposures  of  coal  altered  and  coked  by  igneous  dikes  on  Browns  river,  some  four  miles 
from  No.  7  slopes,  which  are  being  opened  by  the  side  of  the  Puntledge  or  Courtney 
river,  two  miles  below  Comox  lake.  At  an  exposure  on  a  small  water  course  half  way 
between  the  two  places  a  lava  fiow  has  converted  some  coal  into  a  dense  silvery  coke. 
The  exposure  was  limited,  but  so  far  as  it  permitted  inspection  the  alteration  extended 
but  a  short  distance  from  the  dike.  From  this  point  to  Browns  river  the  flow  of 
andesite  has  made  a  hill  1,000  feet  above  the  sea  and  capping  the  coal  measures.  What 
its  effect  may  be  on  the  underlying  coal  seams  can  only  be  conjectured;  but  neither  here 
nor  at  No.  7  slopes  could  the  coal  mined  be  classed  as  in  any  degree  anthracitic  The 
exposure  at  Browns  river  is  above  where  Richardson  took  his  No.  1  section,  published 
in  the  Survey  report  for  1872-3,  page  36 ;  and  it  is  opposite  where  the  river  takes  its 
plunge  in  cascades  through  a  narrow  gorge  of  the  older  diabase  against  the  outcropping 
sedimentaries.  Mr.  Matthews  wrote  an  article  on  this  locality  in  the  '  Mining  Record ' 
of  Victoria,  November  1901. 

Another  unusual,  close  association  of  coal  and  igneous  rocks  occurs  also  in  the  same 
district,  but  in  this  case  under  reversed  and  ordinary  conditions,  the  coal  being  ihe  newer 
of  the  two.  Right  in  the  heart  of  the  town  of  Cumberland,  in  the  workings  of  No.  6 
shaft,  bosses  of  diabase  project  up  through  the  pavement  of  the  lowest  seam  at  several 
places ;  tJiere  is  no  dislocation,  the  coal  merely  thins  over  them,  but  the  contact  is  very 
close ;  in  one  case  not  an  inch  of  what  may  have  been  mud  intervenes  between  the 
weathered  surface  of  the  igneous  protrusion  and  the  coal.  The  bosses  appear  to  have 
belonged  to  a  spur  from  the  hills ;  among  its  depressions  first  were  deposited  the  grey 
shales  and  sandstones,  these  overlapping  its  sides  apparently  failed  to  complete  the 
levelling  up  of  the  surface  and  so  left  these  knobs  of  rock  still  exposed  when  the  time 
came  for  the  deposition  of  the  coal  seam.  In  a  comparison  of  the  conditions  attending 
the  workable  seams  of  coal  in  the  two  great  divisions  of  the  coal  field,  the  Nanaimo  and 
Comox,  this  proximity  of  the  workable  coals  to  the  unconformable  rocks  beneath  in  the 
latter  division  is  in  marked  contract  with  those  in  the  former,  where  depths  of  1,000 
feet  or  even  more  of  sediments,  with  thin  coals  and  massive  blue  shales  prevail. 

Another  important  feature  of  differentiation  between  the  two  divisions  is  the 
association  at  Nanaimo  of  the  working  coals  with  thick  beds  of  conglomerate,  and  their 
practically  total  absence  in  the  worked  portion  of  the  Comox  division. 

As  to  the  area  of  the  coal-bearing  series,  it  may,  in  general  terms,  be  said  to  extend 
down  the  whole  west  coast  of  the  island,  but  the  area  in  which  it  is  probable  coal  in 
workable  thickness  exists  is  very  much  less,  while  the  area  that  may  be  regarded  as 
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proved  is  comparatively  small.  The  difficulties  in  the  way  of  exploration  are  nmnerous  ; 
vegetation  is  rank,  the  surface  is  largely  disguised  under  thick  layers  of  wash  gravels, 
and  there  are  no  inducements  to  the  public  to  prospect  over  the  major  portion  of  the 
more  immediately  promising  ground,  as  these  lands  are  held  by  the  present  coal  operators 
who  have  no  occasion  to  explore  much  ahead  of  their  requirements.  Still,  if  it  be  desired 
that  a  conjecture  be  hazarded  of  the  quantity  of  coal  exceeding  a  thickness  of  two  feet> 
and  within  a  vertical  depth  of  4,000  feet,  an  estimate  of  600  million  tons,  though  based 
on  most  incomplete  data,  would  seem  conservative  and  yet  at  the  same  time  sufficiently 
large  to  allay  apprehensions  of  any  immediate  shortage  in  the  output. 

The  fossils  collected  in  connexion  with  the  above  geologiccJ  work  have  been  sub- 
mitted to  Dr.  Whiteaves,  palsBontologist  to  the  Survey,  for  determination. 


Thb  Nobthbbn  Extension  of  the  Elk  Kiver  Coal  Basin. 

Mr.  D.  B.  Voiding, 

The  season's  work  was  mostly  of  a  preliminary  character  and  much  of  the  time  was 
employed  in  topographic  work. 

The  Elk  river  coal  basin  extends  north  and  enters  the  valley  occupied  by  the  waters 
of  the  Kananaskis  river.  The  area  was  entered  from  the  north  by  the  trail  up  the  Kan- 
anaskis  river.  As  the  outfit  had  been  left  at  Morley  for  the  winter,  supplies  were 
obtained  and  the  party  were  in  the  field  in  June,  but  as  the  mountains  were  then  fairly 
well  covered  by  snow,  few  ascen|»  were  made  until  the  beginning  of  July. 

A  short  base  of  5,685*68  feet  was  measured  on  the  shore  of  Kananaskis  lake  and  a 
series  of  triangles  measured  extending  southwest  down  the  valley  of  the  Elk  river  to  a 
point  twenty-eight  miles  distant  from  the  station  at  the  north  end  of  Kananaskis  lake. 
A  check  was  then  made  on  another  base  of  two  miles  in  length  along  a  surveyed  line 
forming  part  of  a  series  of  lines  limiting  the  coal  properties  of  the  Elk  River  Coal  and 
Oil  Co.  Four  monuments  or  signals  were  built  on  the  summit  of  the  Elk  range,  which 
here  forms  the  watershed,  so  that  the  triangulation  might  be  carried  eastward  to 
embrace  the  coal  basin  within  the  mountains  on  the  headwaters  of  Sheep  creek  and 
Highwood  river.  Photographs  from  which  to  plot  the  topography  were  taken  at  each 
station  and  several  at  other  points  which  seemed  desirable.  As  the  transit  used  could 
only  be  read  to  single  minutes  it  is  very  desirable  that  a  primary  triangulation  of  this 
area  be  undertaken  by  the  government  in  order  to  better  fix  the  positions  of  our  stations. 
Our  triangles,  it  is  expected,  will  be  extended  east  to  meet  the  surveyed  lines  of  the 
plains,  but  this  entails  the  use  of  time  which  we  can  better  devote  to  the  geological 
problems  before  us.  At  the  close  of  the  season's  work  a  few  photographs  were  taken  in 
the  lower  part  of  the  Kananaskis  valley  to  supplement  the  work  of  the  previous  season 
on  the  southern  extension  of  the  Cascade  coal  basin  which  waw  interrupted  in  September, 
1904,  by  a  period  of  smoky  weather. 
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A  general  sketch  of  the  structure  of  the  region  was  obtained  and  may  briefly  be 
given.  The  southern  extension  of  the  Cascade  coal  basin  does  not  reach  very  far  south 
of  the  crossing  of  the  Kananaskis  valley.  The  impression  which  was  formed  from  seeing 
the  section  on  the  stream  the  previous  year  was  that  the  Cretaceous  rocks  formed  a 
monoclinal  block  which  gradually  ran  out  to  the  south,  but  farther  evidence  shows  that 
this  block  was  deformed  by  the  west  to  east  pressure,  and,  instead  of  having  the  western 
edge  of  the  beds  drawn  up  by  the  ^tulting,  an  anticline  which  broadens  out  to  the  south 
is  found  in  the  centre,  so  that  the  section  on  a  small  stream  a  few  miles  farther  south 
reveals  a  double  syncline  and  the  beds  become  very  much  shattered.  The  base  of  the 
formation  rises  to  the  south  and  in  a  short  time  disappears,  continuing  possibly  in  two 
narrow  folds  the  continuation  of  the  synclines. 

As  the  intervening  mountains  are  not  thoroughly  explored  it  is  not  sure  whether 
these  folds  can  be  traced  as  continuations  of  the  beds  crossing  Elbow  river  and  the 
northern  end  of  the  Sheep  Creek  coal  area. 

The  Kananaskis  valley  in  the  upper  part  is  a  continuation  of  the  same  structural 
valley  as  that  in  which  the  Elk  runs.  To  gain  the  eastern  edge  of  the  mountains,  how- 
ever, the  valley  is  eroded  through  several  limestone  ranges  crossing  the  first  obliquely, 
but  in  the  lower  part  more  nearly  at  right  angles.  The  southern  end  of  the  Cascade 
basin  is  thus  cut  by  the  river  at  about  45  degrees. 

The  upper  valley  is  eroded  along  the  edges  of  Cretaceous  rocks,  but  very  few 
exposures  occur  until  the  height  of  land  is  reached,  and  more  are  found  in  the  valley  of 
the  Elk  showing  coal  seams  at  several  places.  The  mountains  forming  the  eastern  wall 
of  this  valley  are  practically  continuous  exposures  of  the  same  series  of  beds — the  upper 
part  of  the  Carboniferous  limestones  which  dip  west  toward  the  valley.  They  form  an 
unbroken  wall  from  opposite  the  Kananaskis  lakes  southward  for  about  fourteen  miles 
where  they  become  broken  up  into  isolated  peaks.  Side  valleys  run  into  the  range  from 
the  west  but  not  far  enough  to  form  passes  through  to  the  waters  of  the  Highwood. 
On  the  west  side  of  the  Elk  and  Kananaskis  valleys  there  is  a  decided  fault  by  which 
the  limestones  below  are  again  brought  up,  but  instead  of  forming  a  continuous  wall  as 
is  on  the  east  side  considerable  lateral  movement  has  taken  place  since  the  break 
occurred.  These  beds  have  several  strong  folds  which  run  oblique  to  the  line  of  fault, 
and  one  of  them  running  northwest  towards  the  Spray  river  with  apparently  a  fault 
along  the  eastern  edge  forms  a  strong  valley.  In  this  there  seems  a  possibility  of  a 
narrow  Cretaceous  trough  extending  in  that  direction. 

In  the  vicinity  of  the  Kananaskis  lakes  the  mountains  west  of  this  fault  have  been 
eroded  back  from  the  fault  line  and  both  lakes  lie  to  the  west  of  it.  The  stream  leaving 
the  lower  lakes  runs  north  along  the  strike  of  the  rocks  and  then  turns  east.  Where  it 
joins  the  valley  common  to  this  stream  and  the  Elk,  it  falls  about  30  feet  in  a  cascade 
over  the  quartzites,  which  appear  again  on  the  flank  of  the  mountains  on  the  east 
side  of  the  valley.  Sandstones  of  the  coal  measures  are  exposed  a  few  miles  below 
the  falls  but  not  along  the  stream.  It  is  not  expected,  however,  that  coal  in  any  amount 
will  be  found  on  the  Kananaskis  below  the  falls,  and  but  few  seams  in  the  valley  until 
near  the  height  of  land. 
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On  the  Elk,  however,  there  is  a  wider  portion  in  which  the  coal  bearing  beds  are 
exposed  and  many  seams  have  been  opened  ap  by  prospectors  for  the  Elk  River  Coal  and 
Oil  Co.  The  only  seam  that  we  found  on  the  Alberta  slope  is  in  the  middle  of  the 
valley  just  north  of  the  height  of  land.  There  seemed  to  be  about  eleven  feet  of  coal 
very  much  broken  up  on  the  outcrop  exposure,  but  possibly  of  fair  quality  beneath. 
The  Elk  rises  in  two  lakes  in  the  mountains  on  the  western  side  of  the  valley,  similar  in 
origin  to  those  at  the  head  of  the  Kananaskis  river.  These  are  fed  from  a  number  of 
glaciers  on  the  slopes  of  the  higher  range  behind  and  the  stream  which  leaves  the  lake 
is  often  very  milky  during  the  warmer  months.  The  valley  has  been  well  forested  but 
large  areas  have  been  burnt  over  and  the  trails  badly  blocked  by  fallen  trees.  It  seems 
to  be  in  precisely  the  same  condition  as  described  by  Dr.  Dawson  in  1884,  the  dead  trees 
apparently  standing  for  a  long  time  before  the  roots  rot  sufficiently  to  cause  them  to 
fall.  In  the  unbumt  portions  the  forest  is  vigorous  and  there  is  a  large  quantity  of 
splendid  fir. 

PROGRESS   IN   DEVELOPMENT   WORK   AT   MINES. 

• 

At  Canmore  new  workings  are  commenced  in  the  Sedlock  seam.  As  the  outcrop 
is  near  the  river  and  about  a  mile  below  the  mines,  this  means  the  opening  of  a  new 
mine  and  a  spur  of  railway  is  built  to  it.  The  output  will  be  thus  increased,  as  ihe 
facilities  for  handling  coal  at  the  present  slope  do  not  admit  of  much  increase  there* 
As  some  of  the  seams  which  produce  a  large  percentage  of  fine  coal  have  also  sandy 
streaks  in  the  softer  parts  experiments  in  the  cleaning  of  this  fine  coal  has  led  to  the 
installation  of  a  washing  plant  which  will  be  in  operation  this  season,  and  the  output  in 
consequence  will  be  of  an  excellent  grade.  Another  seam  above  those  now  worked, 
called  No.  6,  is  being  tested,  and,  if  of  good  quality,  will  add  materially  to  the  resources 
of  the  property. 

Bankhead  Mine, — Daring  the  year  most  of  the  permanent  working  plant  has  been 
installed.  A  battery  of  boilers  with  wide  grate  surface,  to  bum  small  coal,  supplies 
steam  for  air  compressors,  dynamos,  steam  engines,  &c  A  large  coal  breaker  and 
screening  house  has  been  erected  and  the  temporary  screens  at  the  entry  on  B.  level  are 
probably  removed. 

In  the  mine  the  work  so  far  has  been  mostly  in  excavating  gangways  on  three 
levels  and  a  cross  entry  on  the  lower  or  A.  level.  A  rough  approximation  of  the  amount 
of  preliminary  work  is  given  below.  On  A.  level  the  entry  along  seam  No.  2  reaches  to 
1150  feet  from  a  point  below  the  temporary  entry.  A  tunnel  through  gravel  on  this 
level  in  the  opposite  direction  reaches  the  river  bank  at  the  head  of  the  spur  from  the 
railway  where  the  shops,  coal  breakers,  <fec.,  are  located.  The  cross  entry  at  45'  to  the 
strike  of  the  measures  is  over  900  feet  long  and  cuts  640  feet  of  the  measures  which  are 
above  seam  No.  2.  In  this  distance  three  strong  coal  seams  are  cut  Workings  on  a 
crushed  seam  spoken  of  last  year  as  No.  3,  are  abandoned  and  it  is  now  called  No.  2|. 
Nos.  3,  4  and  5  appear  to  be  valuable  seams.  The  workings  on  No.  3  extend  about  50O 
feet  and  on  No.  4  an  equal  amount.  On  No.  5  preliminary  work  only  has  been  started. 
From  No.  4  a  man  way  up  the  slope  500  feet  to  the  surface  is  used  for  ventilation.  B. 
level,  186  feet  vertically  above  A.  level,  was  opened  from  the  slope  of  the  hill  as  the 
original  entry.     On  this  the  workings  extend  to  a  greater  distance  than  on  the  others. 
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On  No.  1  seam  the  gangway  is  1)900  feet,  on  No.  2  seam  the  gangway  is  2,760  feet, 
on  C.  level  which  is  192  feet  above  B.  level  Ne.  2  seam  is  opened  by  a  gangway  800 
feet  in  length. 

As  the  coal  in  seam  No.  1  is  split  up  by  a  great  number  of  slaty  partings  the  mining 
of  clean  coal  is  difficult  and  is  discontinued,  but  a  long  slope  is  being  constructed  along 
it  to  connect  the  different  levels.  The  mining  on  each  slope  will  be  independent  of  the 
others  and  the  loaded  cars  will  be  lowered  down  the  slope  to  the  first  level. 

As  the  coal  is  very  tender  much  small  coal  is  produced.  Some  of  it  can  be  used 
under  stationary  boilers  but  as  there  will  be  a  large  percentage  of  dust  briquetting,  will 
probably  be  resorted  to.  In  this  connexion  it  seems  that  a  market  for  the  small  coal 
should  be  looked  for  in  the  production  of  power  by  the  gas  producer.  In  plants  using 
lignite  the  efficiency  can  be  increased  by  the  addition  of  anthracite,  and  even  the  small 
anthracite,  where  it  can  be  got  cheaply,  produces  a  good  water  gas  that  gives  a  high 
power  result. 


The  Foothills  of  the  Kocky  Mountains  South  op  the  Main  Line  op  the  Canadian 

Pacipic  Railway. 

Mr,  D,  D,  CcUmet, 

Having,  with  my  assistant  Geo.  S.  Scott,  made  the  necessary  outfitting  arrange- 
ments at  Morley  we  commenced  making,  according  to  instructions,  a  geological  section 
along  the  Bow  river  from  Cochrane  to  the  limestone  mountains  just  west  of  Kananaskis 
station.  After  finishing  this  we  started  work  on  the  district  to  the  south,  using  the 
Canadian  Irrigation  Surveys  *  Topographical  map  of  a  Portion  of  the  Foothills  Region  ' 
prepared  by  A.  O.  Wheeler,  as  a  base  for  our  topography,  making  such  corrections  as 
were  found  necessary.  My  instructions  were  to  study  the  geology  of  the  region  covered 
by  this  map,  to  place  the  same  upon  it  as  accurately  as  possible  and  to  pay  special 
attention  to  any  minerals  of  economic  importance.  In  addition  to  fulfilling  these 
instructions  a  considerable  time  was  devoted  to  collecting  fossils  and  quite  an  extensive 
collection  of  plant  remains  and  invertebrates  was  made,  but  owing  to  lack  of  time  and 
the  scarcity  of  fossils  in  some  horizons,  this  part  of  the  work  was  conducted  at  a  con- 
siderable disadvantage. 

BOW   RIVER  section. 

This  section  was  made  partly  for  correlation  purposes,  partly  to  ascertain  if  the  coal 
measures  seen  to  the  south  did  not  outcrop  also  along  the  Bow  river,  and  partly  in  view 
of  the  fact  that  conglomerate  appears  in  several  places  along  this  part  of  the  river, 
somewhat  similar  in  appearance  to  that  overlying  the  measures  to  the  south,  which  are 
now  known  to  extend  from  a  few  miles  south  of  the  Bow  to  south  of  the  Oldman  river. 

The  conglomerate  beds  seen  on  the  Bow  river  below  the  Ejinanaskis  falls,  very 
prominently  at  the  Morley  agency,  and  on  a  bend  in  the  river  two  miles  below,  are  part 
of  an  intercalated  sandstone  series  in  a  dark  shale  formation  resembling  the  Pierre,  but 
in  which  have  been  found  quite  a  number  of  Benton  fossils.     Specimens  of  Cardium 
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resembling  C.  Speciosum  are  very  plentiful  in  this  sandstone  series  and  on  this  account 
Dr.  Hector  in  1858  called  the  whole  shale  series  the  <  Cardium  Shales.'  The  sandstones 
are  about  200  feet  thick  near  the  mountains  on  the  Bow  river  and  are  somewhat  above 
the  centre  of  the  shales  which  are  here  about  700  feet  thick.  Below  these  Cardium 
Shales  is  a  sandstone  formation  carrying  fresh  water  shells  and  corresponding  to  the 
flathead  beds  farther  south.  This  is  about  900  feet  thick  on  the  Bow  and  is  likely  the 
Dakota,  so  that  the  Kootanie  coal  measures  seen  to  the  south,  just  east  of  the  main 
Rocky  escarpment  and  capped  by  conglomerate,  are  at  a  considerable  depth  below  the 
conglomerates  seen  along  this  portion  of  the  Bow.  The  intercolated  sandstones  above 
mentioned  become  thicker  towards  the  mountains  and  along  the  Bow  are  thicker  than 
noticed  elsewhere.  They  consist  of  three  distinct  beds,  each  varying  from  a  few  feet  up 
to  60  feet,  and  separated  by  dark  shales.  One  or  more  are  capped  by  a  conglomerate  of 
varying  degrees  of  fineness  and  colour,  but  quite  different  in  appearance  from  that 
above  the  Kootanie  formation. 

At  the  mouth  of  Jumpingpound  creek,  Edmonton  sandstones  and  shales  have  a 
slight  easterly  dip  of  5"^  to  10°.  East  of  this  to  the  end  of  the  section  the  formation  has 
a  lower  dip,  becoming  almost  flat  south  of  Cochrane  station,  where  the  rocks  are  Upper 
Laramie  or  what  Dr.  Q.  M.  Dawson  called  the  Porcupine  hills  series. 

West  of  Jumpingpound  to  the  mouth  of  Coal  creek,  the  Edmonton  rocks  continue  to 
dip  east  quite  regularly,  increasing  the  angle  of  dip  to  about  28"*  just  east  of  the  mouth 
of  the  creek.  For  about  a  mile  west  of  here  the  rocks  show  considerable  disturbance, 
exhibiting  a  series  of  folds  accompanied  to  some  extent  by  faulting.  Thence  to  about 
two  miles  west  of  Morley  bridge,  a  distance  of  approximately  15^  miles  along  the  river 
the  dips,  as  seen  in  the  river  banks,  are,  with  only  slight  exceptions,  all  to  the  west ;  as 
the  horizons  are  becoming  lower  this  may,  at  first,  appear  strange,  but  the  change  is 
caused  by  reversed  folding.  Some  faults  were  noticed  west  of  Coal  creek  but  they  are 
only  of  minor  importance  and  are  thrusts  with  eastern  downthrow  of  only  a  few  feet. 

The  rocks  at  Coal  creek,  carrying  the  coal,  are  undoubtedly  near  the  base  of  the 
Edmonton.  From  here  west  to  Qhost  river  the  rocks  are  all  Edmonton,  with  the 
exception  of  a  couple  of  exposures  of  Pierne-Foxhill ;  but  for  2^  miles  west  of  this  the 
formations  are  very  much  folded  and  intermixed.  ,  Three  exposures  of  Pierre  outcrop  and 
in  between  are  interbanded  Edmonton,  Pierre  and  Foxhill  rocks,  consisting  of  light 
coloured  sandstone  beds  frequently  interbedded  with  dark  Pierre  shales.  At  a  bend  in 
the  river  3^  miles  west  of  the  mouth  of  Qhost  river,  the  first  of  the  conglomerates,  above 
referred  to,  appear.  These,  with  the  shales  above  and  below  them,  occupy  most  of  the 
valley  bottom  to  within  about  a  mile  of  the  Palaeozoic  rocks,  west  of  Eananaskis. 
Judith  river  sandstones  are  seen  in  a  couple  of  places  and  overlie  them  next  the 
mountains. 

The  sections  as  seen  on  the  river,  and  in  the  hills  to  the  north  and  south,  vary 
greatly.  This  is  particularly  so  from  the  mouth  of  Ghost  river  to  Coal  creek.  In  the 
river  banks  the  strata  all  dip  towards  the  west,  while  in  the  hills  the  dips  vary  from  flat 
to  east,  forming  part  of  a  large  anticline  extending  from  the  limestone  west  of  Kananas- 
kis  to  the  mouth  of  Jumpingpound  creek.  The  sandstones  are  not  as  liable  to  be  folded 
as  the  softer,  more  pliable  scales,  and,  consequently,  the  upper  part  of  the  anticline  is 
r^plar,  while  the  inner  and  lower  part  is  folded  and  pushed  over 
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South  of  Bow  River, 

By  working  south  of  the  Bow  river,  and  especially  in  the  area  around  the  Moose 
Mountains,  our  expectations  of  finding  the  Lower  Cretaceous,  and  thus  having  a  section 
in  the  foothills  of  Alberta  from  the  Carboniferous  to  the  Laramie,  were  realized ;  the 
Moose  mountains  forming  an  anticlinal  ridge,  or  rather  a  qua  qua  versal  of  Palseozoic 
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strata,  having  Fernie  shales  overlain  by  Kootanie  rocks  lying  on  them  and  dipping 
away  on  all  sides.  Just  west  and  south  of  this  ridge  is  another,  the  Forgetmenot  ridge, 
narrower  and  less  prominent  than  the  Moose  Mountain  ridge,  and  formerly  mapped  aa 
being  connected  with  it,  but  at  their  closest  points  they  are  separated  by  about  1^  miles 
of  Cretaceous  and  Jurassic  rocks.  This  latter  ridge  is  not  as  regular  as  the  more  easterly 
one,  being  faulted  nearly  its  entire  length  along  the  eastern  side,  and  thus  overlying  the 
Cretaceous  for  this  distance.  But  along  its  western  edge,  and  at  the  north  and  south 
ends,  the  Kootanie  formation  and  Fernie  shales  are  exposed.  Thus,  these  two  ridges 
afford  an  excellent  opportunity  for  studying  the  Cretaceous,  a  complete  section  being 
exposed,  commencing  with  the  Kootanie  and  passing  up  within  a  few  miles  into  the 
Edmonton.  The  thickness  of  these  Cretaceous  beds  was  estimated  in  several  places,  an 
average  section  being  obtained  just  to  the  south  of  Forgetmenot  ridge,  on  the  north 
branch  of  Sheep  creek. 

The  Edmonton  is  chiefly  a  brackish-water  formation,  consisting  of  frequently  alter- 
nating, light  coloured,  soft,  sandstones,  clays  and  shales,  usually  fairly  well  bedded. 
This  formation,  which  forms  the  top  of  the  Cretaceous,  becomes  harder  towards  the 
mountains  and  contains  a  number  of  workable  seams  of  good  lignite. 

The  Pierre-Foxhill  is  a  marine  formation,  consisting  chiefly  of  dark  gray  to  brown, 
and  even  nearly  black,  shales  of  very  uniform  appearance.  They  contain  numerous 
layers  of  ironstone  bands  and  nodules,  and  a  few  beds  of  soft,  light-coloured  sandstone. 

The  Judith  River  or  Belly  Rivef  is  a  fresh  water  and  brackish  formation,  consisting 
of  light-coloured  sandstones,  clays  and  shales.  It  is  very  similar  to  the  Edmonton,  but 
is,  towards  the  mountains,  harder  and  somewhat  finer  grained ;  contains  abundant 
remains  of  tree  trunks,  twigs,  leaves,  <fec.,  but  very  few  invertebrate  remains.  White, 
cross  bedded,  and  somewhat  massive,  sandstone  beds  are  quite  characteristic  of  this 
formation.     Ironstone  nodules,  often  of  large  size,  are  of  frequent  occurrence. 

Below  the  Judith  River  formation  are  the  marine  shales,  called  by  Dr.  Hector  the 
Cafxlium  Shales,  The  upper  part  of  this  formation  consists  of  dark  clay  shales  of  very 
uniform  appearance,  and  much  resembling  the  Pierre.  Below  thetie  come  the  sandstone 
series  and  conglomerates  above  mentioned.  These  are  followed  by  more  dark  shales 
similar  in  appearance  to  the  first  and  also  resembling  the  Pierre,  but  are  in  all  proba- 
bility Niobrara-Benton.  The  three  divisions  of  this  shale  series  stratigraphically 
correspond,  respectively,  to  the  Claggett,  Eagle  and  Niobrara-Benton  formations. 

Below  these  is  a  sandstone  formation,  somewhat  brightly  coloured  near  the  top  but 
becoming  darker  and  very  hard  farther  down.  At  the  bottom,  however,  is  a  conglom- 
erate bed  from  10  feet  to  40  feet  thick,  capped  by  a  white  fine  grained  quartz! tic  sandstone, 
generally  about  20  feet  thick.  Dark  blues  and  greens  are  prominent  colours,  especially 
near  the  top,  and  here  there  are  also  a  few  bright  red  bands  about  2  feet  wide. 
Fresh  water  shells  are  found  near  the  top,  and  numerous  plant  remains  were  found 
throughout  the  formation.  These  rocks  are  much  darker,  finer  grained  and  harder  than 
those  of  the  Judith  River  or  Edmonton,  and  are  probably  Dakota. 

Immediately  underneath  the  Dakota  conglomerate  is  usually  a  coarse  dark  sand- 
stone bed  from  10  feet  to  30  feet  thick.     Below  this  are  dark  shales,  sandstones  and 
26—5 
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"Coal  seams,  followed  by  a  very  prominent  brown  sandstone  bed  30  feet  to  75  feet  in 
thickness.  These  comprise  the  Kootanie  of  the  foot  hills,  which  is  considered  the  base 
-of  the  Cretaceous  in  this  district.  There  are  numerous  reasons,  however,  which  will  be 
given  in  the  detailed  report,  for  considering  the  Kootanie  to  be  Jurassic. 

Next  below  the  Kootanie  are  the  Femie  Shales.  The  upper  part  of  these  consist  of 
brown  sandstone  and  shales,  gradually  changing  into  very  fine-grained,  closely  bedded 
and  almost  black  shales,  which  constitute  the  greater  part  of  the  formation.  From 
fossils  found  it  is  now  certain  that  these  Fernie  shales  are  Jurassic. 

Only  a  few  of  the  fossils  collected  this  season  have  as  yet  been  examined,  so  the 
results  of  their  determination  will  be  given  in  the  final  report. 

GENERAL   GEOLOGY. 

Along  the  eastern  side  of  the  mountains  the  contact  between  the  Palseozoic  rocks 
and  the  Cretaceous  is  a  faulted  one,  with  eastern  downthrow.  East  of  this  lies  that 
portion  of  the  foot  hills  described  in  this  report.  Enormous  and  long  continued  pressure 
from  the  southwest  has  caused  the  geology  of  this  district  to  be,  in  places,  very  intricate, 
the  rocks  being  all  more  or  less  folded,  and  the  folds  usually  pushed  over  and  often 
faulted.  The  high  rugged  limestone  ridges,  the  Moose  and  Forgetmenot,  somewhat  to 
the  west  of  the  centre  of  this  area,  are  the  most  marked  results  of  this  pressure  here, 
and  have  added  much  to  the  complexity  of  the  formations.  The  Cretaceous  strata  were 
upraised  .around  them  on  all  sides,  and  after  long  periods  of  erosion  they  now  appear 
with  upturned  edges  high  up  on  the  limestone  hills ;  with  the  exception  that  along  the 
eastern  edge  of  Forgetmenot  ridge  the  pressure  has  been  too  great  and  the  fold  has 
broken,  causing  the  limestone  to  overlie  the  Cretaceous  rocks  in  a  similar  manner  to 
that  of  the  contact  east  of  the  main  Rocky  Mountain  escarpment. 

For  the  final  report,  east  and  west  sections  are  being  prepared  ;  these  are  intended 
to  explain  such  irregularities.  One  is  along  the  Bow  river,  where  the  formations  are 
uninfluenced  by  the  Moose  mountains.  One  is  approximately  along  the  Elbow  river 
through  Forgetmenot  and  Moose  ridges,  and  another  is  just  south  of  Forgetmenot  ridge. 
This  last  is  probably  the  most  complicated,  showing  as  it  does  the  close,  reversed,  and 
somewhat  distorted  folding  of  the  Cretaceous  rocks  over  the  limestone,  which  takes  the 
place  of  the  long  fault  on  the  eastern  side  of  the  ridge  where  the  limestone  overlies  the 
Cretaceous. 

COAL. 

In  a  few  places  thin  layers  of  coal  and  carbonaceous  matter  occur  near  the  base  of 
the  Pierre,  but  no  coals  of  value  were  noticed  on  this  formation  in  the  district  exam- 
ined this  season. 

Lignites,  which  are,  as  a  rule,  of  very  good  quality,  were  found  in  a  number  of 
places  in  the  Edmonton  and  Judith  River  formations.  Workable  seams  were  seen  at 
several  places  along  the  Bow  river  west  of  Cochrane  and  on  the  Morley  reserve  south 
of  the  river.  There  are  also  workable  seams  on  Jumpingpound  creek,  N.W.  J  sec.  19, 
tp.  25,  r.  4 ;  on  Bragg  creek,  sec.  7,  tp.  22,  r.  5 ;  on  Fish  creek :  N.W.  ^sec.  7,  tp.  22, 
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r.  3  ;  N.E.  \  sec.  4,  tp.  22,  r.  3  ;  S.W.  \  sec.  21,  tp.  22,  r.  3 ;  south  branch  of  Sheep  river : 
S.W.  J  sec.  29,  tp.  19,  r.  4 ;  S.E.  J  sec.  30,  tp.  19,  r.  4. 

Those  seams  on  the  Morley  reserve,  on  Jumpmgpound  creek,  and  on  the  south 
branch  of  Sheep  river  are  the  best,  according  to  analyses,  and  surface  indications. 

The  Kootanie  coal  measures  extend  all  around  the  Moose  Mountain  ridge  ;  along 
the  west  side  of  Forgetmenot  ridge ;  from  *  Gleason's  Meadow  *  along  the  east  side  of 
the  ridge  through  *  Gleason '  and  *  Lower  Camp  ' ;  along  the  northwestern  and  eastern 
slopes  of  *  Coxcomb  *  mountain,  near  its  summit,  and  thence  to  the  north  end  of  Forget- 
menot ridge ;  on  Jumpingpound  creek,  north  of  Coxcomb  mountain ;  on  the  south 
branch  of  Sheep  river,  north  of  *  Hoftman  ';  and  in  a  few  other  places  as  shown  on  the 
map  to  accompany  the  report  of  this  district. 

The  measures  vary  somewhat  in  thickness,  amount  of  coal,  and  number  of  seams. 
Sections  of  the  Kootanie  were  measured  in  a  number  of  places  outside  the  mountains 
and  were  found,  in  each  case,  to  contain  3  or  4  workable  seams  and  a  total  of  from  22 
feet  to  30  feet  of  coal.  One  section  measured  just  inside  the  mountain,  near  the  head 
of  the  south  branch  of  Sheep  river,  was  found  to  contain  over  40  feet  of  coal.  There 
may,  however,  be  more  coal  than  was  seen,  as  our  work  was  chiefly  to  locate  the 
measures,  so  that  persons  looking  for  coal  will  only  have  to  prospect  along  them  for 
places  where  the  coal  is  best  and  most  accessible.  In  my  final  report  will  be  given 
details  in  regard  to  all  coals  seen,  in  the  Edmonton,  Judith  River  and  Kootanie  forma- 
tions. Sections  of  measures,  widths  of  seams,  quality  of  coal,  analyses  of  average 
samples,  accessibility,  ike,  will  be  given,  for  which  there  is  not  space  in  this  summary 
report. 

Conclusion. — ^The  Kootanie  formation  which  was  formerly  supposed  to  exist  only 
within  the  mountains,  has  been  found  in  the  foothills,  carrying  valuable  coa^  measures. 
The  formation  and  measures  are 'much  thinner  here  than  within  the  mountains,  showing 
the  improbability  of  their  extending  eastward  past  the  disturbed  area  of  the  foothills. 
They  should,  however,  prove  of  considerable  economic  importance,  particularly,  as  the 
measures  are  quite  accessible  up  most  of  the  rivers  and  streams  of  the  area,  which  cut 
through  them,  flowing  eastward  from  the  Rockies. 

The  lignites,  while  not  of  as  good  a  quality  as  the  coals  of  the  Kootanie,  are  still 
very  good  lignites  and,  as  a  rule  nearer  a  market,  often  more  accessible,  and  will  become 
an  important  asset  to  the  district. 

The  Surface  Geology  of  Manitoba.  Saskatchewan  and  Alberta. 

Dr,  R,  ChcUniera. 

The  winter  of  1904-5  was  spent  in  the  office  in  routine  work  and  in  preparing  a 
bulletin  on  the  clays  of  Canada.  In  collecting  the  material  for  this  bulletin  it  was 
found  that  the  data  from  the  west  were  meagre  and  incomplete.  It  was,  therefore,  con- 
sidered advisable  to  postpone  publication  until  more  information  was  obtained  from  the 
new  provinces.  Meantime  I  was  instructed  to  make  such  an  examination  of  the 
surface  geology  ot  these  provinces,  and  of  all  matters  relating  thereto,  as  was  possible. 
26—5i 
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I  left  for  Winnipeg  on  the  16th  of  June.  The  first  two  or  three  weeks  were  spent 
in  the  .vicinity  of  that  city,  and  in  examining  the  country  southward  to  the  Inter- 
national Boundary,  northward  to  Winnipeg  and  Manitoba  lakes,  and  eastward  and 
westward  to  the  province  boundaries.  The  eastern  part  of  Saskatchewan  as  far  south 
as  Estevan,  also  that  part  north  of  the  main  line  of  the  Canadian  Pacific  railway  were 
next  traversed,  after  which  I  proceeded  to  Regina  and  from  there  examined  the  plains 
northward  to  Prince  Albert,  southward  a  considerable  distance,  and  westward  to 
Moose  Jaw.  Going  west  from  Moose  Jaw  to  Calgary  the  latter  place  was  made  my 
headquarters  for  some  weeks,  and  the  whole  surrounding  country  south  of  the  North 
Saskatchewan  river  and  west  to  the  Rocky  Mountain  divide  was  traversed.  The  work 
here  proved  to  be  of  great  interest.  Numerous  exposures  of  the  surface  beds  were 
examined,  especially  along  the  river  banks,  and  in  gravel  pits,  brick  yards,  etc.  Good 
sections  were  obtained  in  a  number  of  places,  showing  the  character  and  succession  of 
the  beds.  The  scenery  of  the  Rocky  mountains  here  has  been  so  frequently  deecribed 
that  it  need  not  be  referi*ed  to ;  but  the  tremendous  erosion  which  these  mountains 
have  undergone  seems  to  have  been  but  little  commented  on.  Yet  an  observer  looking 
at  the  trenching  and  denudation  which  these  mountains  have  suffered  must  acknowledge 
that  it  is  to  them  that  the  thick  beds  of  gravel,  sand  and  clay  now  occupying  the  plains 
to  the  east  are  due. 

These  plains  are  in  reality  the  northern  extension  of  the  Mississippi  and  Missouri 
valleys,  and  the  surface  beds  underlying  them  appear  to  have  been  similarly  formed  on 
both  sides  of  the  International  Boundary.  Two  boulder-clays  were  everywhere  noted. 
These  have  a  thick  interglacial  series  of  sands,  silts,  gravels  and  clay.  The  boulder- 
clays,  so  far  as  examined,  do  not  occur  in  continuous  sheets,  but  in  lenticular,  detached 
masses.  The  two  were  observed,  one  above  the  other,  in  the  same  sections  in  the  Bow 
and  Belly  valleys,  and  in  a  number  of  other  places  to  the  east. 

The  transported  boulders  found  on  the  plains  seem  to  have  been  largely  derived 
from  the  boulder-clay  of  the  second  glacial  period  by  its  denudation.  Those  belonging 
to  the  Archsefiui  rocks  are  found  scattered  everywhere,  nearly  to  the  base  of  the  Rocky 
mountains.  Their  presence  on  the  higher  levels  has  not  yet  been  satisfactorily 
explained. 

During  the  second  week  of  September  Medicine  Hat  was  visited,  and  a  day  or  two 
was  spent  in  securing  a  section  of  the  surface  beds  there,  and  in  obtaining  the  facts 
relating  to  the  gas  wells.  Information  was  kindly  given  me  by  the  manager  of  the  gas 
company.  The  town  is  lighted  and  heated  by  natural  gas  and  owns  the  wells  and  plant. 
On  leaving  Medicine  Hat  I  returned  directly  to  Winnipeg.  From  this  city  Birds  Hill, 
Deloraine,  Turtle  mountain  and  Napinka  were  visited.  Turtle  mountain,  like  the  other 
mountains  of  the  prairies,  is  chiefly  morainic.  Afterwards  I  went  out  to  Dauphin, 
Gilbert  plains,  etc.,  and  examined  Riding  and  Duck  mountains,  Returning  to  Winnipeg 
a  trip  was  then  taken  to  Fort  Frances  where  a  large  peat  bog  occurs,  on  which  a  new 
peat  plant  has  just  been  set  up.  Brick  works  are  also  in  operation  here.  Thence  I 
went  to  Port  Arthur,  returning  to  Winnipeg  on  the  1st  of  October.  After  examining 
some  places  north  and  east  of  Winnipeg,  not  previously  visited,  I  left  for  Ottawa,  reach- 
ing there  on  the  7  th  of  October. 
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Brick  clays  are  common  in  Manitcrt)a,  Saskatchewan  and  Alberta,  and  large 
quantities  of  bricks  are  manufactured  at  or  dear  the  principal  towns.  Pressed  bricks 
also  are  now  coming  into  use,  and  in  a  few  places  these  are  being  made.  Tile  is  very 
little  used,  but  the  clays  are  quite  suitable  for  its  manufacture. 


The  Region  South  of  Cape  Tatnam,  Hudson  Bay. 

Mr.  W,  Stewart  Dobhs. 

In  the  month  of^July  I  was  instructed  by  Dr.  Bell  to  make  a  geological  reconnaiss- 
ance of  the  region  lying  southward  of  Cape  Tatnam  to  the  eastward  of  York  Factory  on 
Hudson  bay.  From  a  point  seventy  or  eighty  miles  due  south  of  this  cape  the  streams 
radiate  in  all  directions,  and  the  district  around  it  was  described  and  represented  on  the 
maps  as  being  considerably  more  elevated  than  the  extensive  level  country  surrounding 
it.  It  was  supposed  that  this  physical  condition  might  indicate  an  area  of  older  rocks 
than  the  unaltered  and  nearly  horizontal  limestones  of  the  low  country,  especially  as 
auch  areas  have  been  proved  to  exist  at  Sutton  Mill  lake,  southwest  of  Cape  Henrietta 
Maria,*  and  on  the  Winisk  river,  t  The  existence  of  a  large  area  of  such  rocks  would 
constitute  an  important  feature  in  the  geological  map  of  the  Dominion  and  it  might  be 
expected  to  possess  economic  value  from  containing  metallic  ores. 

It  was  thought  that  the  best  way  of  reaching  the  district  in  question  was  to  proceed 
to  the  Shamattawa  river  and  ascend  one  or  more  of  its  branches  flowing  from  this  area. 

My  instructions  also  directed  me,  in  going  to  this  ground,  to  follow  for  a  part  of  the 
distance  a  different  route  from  any  of  those  which  had  been  already  explored  by  Dr. 
Bell  himself  in  1878,  79  or  1900,  or  by  his  assistant,  Mr.  A.  S.  Cochrane,  in  L^79.  I 
was  to  make  track  surveys  and  geological  examinations  of  these  routes,  so  as  to  add  to 
our  previous  geological  and  topographical  knowledge  of  the  country.  I  was  also  to  make 
copious  notes  on  their  physical  features,  their  forests,  fauna  and  flora,  and  of  all  other 
matters  which  might  some  day  prove  of  interest. 

In  accordance  with  these  instructions  I  proceeded,  via  Lake  Winnipeg  and  Norway 
House,  to  Oxford  House,  where  the  final  arrangements  were  made  for  the  long  canoe 
voyage  ahead. 

With  Mr.  Moir,  of  the  Hudson's  Bay  Company,  I  left  the  route  usually  travelled 
and  proceeded  to  Gods  lake,  by  way  of  Back  lake.  Trout  river  and  Knee  lake,  to  the 
mouth  of  Wolf  river  ('Meachan  sipi^,  thence  up  Wolf  river  (with  three  portages)  to 
Swampy  portage  lake,  over  the  Swampy  portage  to  Gods  lake,  and  on  to  the  Post  on  its 
shore.  The  Indians  told  me  Swampy  portage  was  comparatively  dry,  still  one  sank  to 
the  knees  in  the  sphagnum  moss  at  every  step. 

We  reached  Gods  lake  post  Saturday  the  12th  and  left  Tuesday  August  15  for  the 
Manitou  sipi,  or  Gods  river,  a  journey  of  about  twenty -three  miles,  including  five  rapids, 
the  Red  Fox,  White  Teeth  and  the  three  Ogema  rapids. 


♦See  description  by  D.  B.  Dowling  in  the  Summary  Report  of  the  Geol.  Survey  for  1901. 
fSee  Wm.  Mclnnes'  description  in  the  Summary  Report  for  1903. 
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The  country  passed  through  is  very  rocky,  with  thin  coverings  of  soil  and  is  only 
sparsely  wooded.  The  Manitou  is  a  large,,  rapid  river  about  220  miles  long  following  its 
course  to  its  junction  with  the  Shamattawa,  near  the  Deer  Lodge  winter  post  of  the 
Hudson's  Bay  Co.  Progress  down  the  river  was  comparatively  easy  on  account  of  the 
assistance  of  the  current.  The  waters  of  ^the  Manitou  river  teem  with  sturgeon,  trout 
and  pike,  while  in  the  valley  there  are  ducks  and  geese.  Of  the  fur-bearing  animals 
foxes  are  the  most  numerous.  Below  the  junction  of  the  Red  Sucker,  the  Manitou 
becomes  wider  and  swifter,  with  banks  of  white  boulder  clay  or  till  about  80  feet  high. 
Rock  exposures  were  infrequent  and  finally  disappeared  beneath  an  overburden  of  drift 
material. 

During  the  entire  journey  from  Gods  lake  to  the  Shamattawa,  I  saw  only  four 
camps  of  Indians,  made  up  of  about  nine  tepees  and  tents,  covering  sixty  souls,  men» 
women  and  children. 

The  clay  banks  kept  rising  until,  at  their  highest,  within  the  last  sixty  miles,  they 
presented  nearly  ninety  feet  of  white  till  that  had  been  cut  into  by  the  river.  The 
nomenclature  of  these  rivers,  according  to  the  present  Indians,  does  not  correspond 
with  that  of  the  maps.  The  Shamattawa,  according  to  the  latter,  includes  part  of  the 
Shamattawa  proper  and  sixty  miles  or  so  of  the  Manitou  or  Gods  river  and  Red  Sucker 
river.  The  Manitou  river  flows  from  Manitou  or  Gods  lake  into  the  Shamattawa.  The 
Red  Sucker  runs  into  the  Manitou  about  60  miles  southwest  of  this  junction. 

Hereabouts  are  25  miles  of  rapids  ending  in  the  Mistassini  powistik  or  Big  Stone 
rapids,  the  water  rushing  over  and  foaming  around  gigantic  boulders.  After  passing 
this  rapid,  the  river  becomes  broad  and  deep,  with  here  and  there  a  few  small  rapids, 
until  the  Limestone  rapids  of  the  Shamattawa  are  reached.  The  country  abounds  with 
life,  both  feathered  and  furred.  We  saw  abundance  of  coloured  foxes,  and  mink  was 
very  common.  Every  marsh  or  weedy  bend  in  the  river  sent  up  its  quota  of  ducks  on 
our  opproach  and  several  times  later  in  the  season  we  saw  large  flocks  of  wild  geese 
moving  southeastward. '  The  river  teemed  with  fish,  principally  young  sturgeon,  speckled 
trout  and  pike.  One  reach,  nearly  twenty  miles  long,  near  Puskajewan,  is  an  ideal 
place  for  the  breeding  of  wild  duck. 

We  pushed  up  the  Pekano  river,  struggling  against  shallow  water  and  a  strong 
current,  in  cold,  rainy  and  foggy  weather.  The  Pekano  is  a  river  from  about  60  to  300 
feet  broad,  with  a  current  varying  from  four  to  seven  miles  in  some  places.  No  outcrop 
of  rock  was  visible  at  any  spot  in  the  whole  130  miles  of  its  length  that  I  travelled,  at 
which  distance  the  river  became  so  shallow  that  it  was  impossible  to  follow  it  farther. 

The  country  from  the  Shamattawa  river  east  was  undulating  and  on  an  average  of 
75  feet  above  the  river  valley,  which  was  about  two  miles  across.  The  banks  were  all 
drift  material,  clay,  boulders,  stones,  <S^.,  and  the  country  was  monotonous  in  the  ex- 
treme. Mile  upon  mile,  as  far  as  the  eye  could  see,  the  country  undulated  to  the  horizon 
line.  It  was  sparsely  wooded  with  a  stunted  growth  of  coniferous  trees,  constituting  a 
hopeless  tangle  of  fallen  and  half-fallen  trees,  relics  of  the  numerous  forest  fires  that 
have  taken  place  throughout  this  region,  with  ravines  here  and  there  where  small 
streams  cut  their  way  to  the  river.     Mosses  and  lichens  cover  the  ground  wherever 
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there  is  a  breathing  space.  A  few  stunted  bushes,  including  the  Labrador  tea,  were 
all  that  was  necessary  to  complete  a  picture  of  desolation.  At  the  end  of  the  navigable 
part  of  the  river,  the  ground  became  fairly  flat  with  a  slight  downward  slope  to  the 
northeastward. 

After  examining  both  sides  of  the  river  valley  as  thoroughly  as  time  would  allow, 
and  searching  the  river  bed  for  any  possible  clue  that  would  lead  to  finding  an  outcrop 
of  rock,  I  decided,  in  the  absence  of  any  rising  ground,  to  abandon  this  part  of  my  trip. 
No  fossil-bearing  erratics  were  found  on  the  river  over  fifty  miles  from  the  Shamattawa, 
while  fossils  were  very  abundant  in  the  pebbles  and  stones  within  that  distance. 

By  this  time^the  end  of  August — the  weather  had  turned  bright  and  cold,  and 
we  had  severe  frosts  every  night ;  we  returned  to  the  junction  of  the  Shamattawa  and 
Manitou  rivers  with  one  canoe  in  a  very  leaky  and  frail  condition.  On  the  Shamattawa 
we  were  again  overtaken  by  bad  weather — ^rain,  fog  and  wind  from  the  northeast ;  the 
woodland  cariboo  were  crossing  the  river  in  droves,  and  this  enabled  us  to  lay  in  a  good 
supply  of  fresh  meat,  in  addition  to  which  we  killed  geese,  duck,  sturgeon,  whitefish,  &c^ 

It  was  too  late  in  the  season  to  look  for  outcrops  south  of  the  Pekano  river.  I^ 
therefore,  decided  to  retrace  my  steps  to  Norway  House  in  order  to  catch  the  last 
steamer.  The  weather,  which  had  been  bright  and  cold  for  a  couple  of  da3rs,  now 
began  to  get  insufferably  hot. 

From  Big  Stone  rapids  on  to  Gods  lake  post  we  had  strong  head  winds,  and  this, 
with  the  currents  and  rapids,  made  our  progress  difficult  We  reached  Gkxls  lake  post 
on  September  12tlv  after  a  very  rough  passage  from  the  mouth  of  the  river,  the  waves 
running  very  high.  At  the  post  there  was  much  talk  about  a  cinnabar  deposit,  distant 
ft  day's  journey,  but  in  which  direction  nobody  seemed  to  know. 

Mr.  Hyer,  of  Winnipeg,  the  trader  in  opposition  to  the  Company,  has  a  gold 
1  Motion  on  Island  lake  near  Manitou  lake,  and  samples  of  ore,  stated  to  have  come 
from  there,  were  very  rich.  On  the  return  journey,  on  the  Echamamish,  I  came  across  an 
interesting  occurrence  of  molybdenite  at  a  contact  between  rocks  of  a  gneissoid  character 
with  an  intruded  plutonic  rock. 

After  waiting  six  days  at  Norway  House  we  started  for  Warren's  Landing,  and 
arrived  in  Ottawa  on  October  16th. 

Pursuant  to  instructions,  I  carefully  noted  the  forest  growths  and  burnt  areas,  and 
beg  to  submit  the  folfowing  notes  : — The  woods  from  Norway  House  and  on  up  the 
Echamamish  were  very  young,  none  of  the  trees  appearing  to  be  over  fifteen  years  old  ; 
in  some  parts  the  fires  have  been  quite  recent,  and,  indeed,  in  several  directions,  we 
could  see  heavy  clouds  of  smoke.  The  season  had  been  very  dry,  and  these  fires  must 
have  created  great  destruction  among  the  forests. 

The  forest  in  the  neighbourhood  of  the  Robinson  portage  was  denser,  and  the  trees 
seemed  to  be,  on  an  average,  from  15  to  30  years  old.  The  same  condition  of  things 
was  noticed  down  to  Oxford  lake.  All  along  the  north  shore  of  this  lake  fires  could  be 
seen,  and  about  three  miles  northwest  of  the  Hudson's  Bay  post  a  huge  fire  was  raging 
and  continued  to  burn,  it  is  said,  for  nearly  three  weeks. 
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From  Oxford  lake  on  to  Mossy  portage  the  forest  growth  was  very  young,  and 
gave  abundant  evidence  of  at  least  one  recent  burning.  At  Gods  Lake  post  Mr.  Swain 
showed  me  some  fairly  large  timber  that  came  from  *  down  the  bay/  Some  of  the  trees 
must  have  been  forty-five  years  old.  On  entering  the  Manitou  river  three-fourths  of 
the  region  from  the  lake  to  the  Red  Sucker  river  has  been  burnt  once  at  least  in  the 
last  ten  years. 

From  the  Red  Sucker  rapids  to  the  Shamattawa  rapids  occurs  some  heavy  forest 
growth ;  young  trees  from  ten  to  fifteen  years,  and  some  fine  groves  of  trees  about 
twenty-five  years  old.  In  some  districts  that  have  not  been  burnt,  the  trees  are  so 
densely  crowded  that  they  are  dying  of  some  rot  disease,  the  effects  of  too  little  sun  and 
air.  They  are  being  literally  smothered  to  death.  The  forest  growth  is  largest  and 
thickest  along  the  courses  of  the  streams  and  thins  out  away  from  the  river  banks. 

The  conditions  are  the  same  on  the  parts  of  the  Shamattawa  that  I  travelled,  and 
the  trees  show  a  decided  tendency  to  fringe  the  river  banks.  At  the  junction  of  the 
Shamattawa  and  the  Pekano,  on  the  east  bank  of  the  Shamattawa,  is  a  remarkable 
grove  of  large  trees.  There  were  several  stumps  with  a  large  number  of  rings — one 
with  53  rings,  one  with  63,  and  one  with  over  76.  This  grove  was  the  best  that  was 
noticed  in  my  travels. 

The  Pekano  is  fringed  with  willow  bushes,  interspersed  with  long  grass,  backed  by 
two  or  three  kinds  of  small  coniferous  trees,  with  a  few  small  birches  and  two  species  of 
poplar,  the  trembling  leaf  and  the  rough  bark.  The  country  here  has  been  burnt  over 
at  least  once  in  the  last  ten  years,  and  in  some  places  there  are  evidences  of  previous 
conflagrations.  The  conifers,  therefore,  have  not  attained  a  growth  of  ten  years,  while 
the  birches,  poplars,  <Sm5.,  average  about  six  years.  Of  course,  there  are  a  few  isolated 
places  where  the  forest  growth  has  attained  to  a  larger  size  ;  and  I  counted  four  groves, 
besides  the  one  mentioned  above,  of  about  fifty  trees,  with  ages  varying  from  23  to  42 
years. 

The  country  away  from  the  river  valley  is  a  vast,  slightly  rolling  plain  with  burnt 
sticks  standing  up  like  hop  poles  or  lying  in  an  indiscriminate  tangle  on  the  ground, 
with  young  forest  growth  springing  up  among  them. 

The  frequent  burnings  are  nearly  always  due  to  the  carelessness  of  the  Indians. 
Several  times  our  party  Jias  put  out  fires  that  started  from  unextinguished  camp  fires.  • 

There  is  no  reason  why  most  of  this  region  could  not,  if  protected  from  fires,  pro- 
duce larger  trees  which  might  be  of  great  value  to  the  country  in  the  future.  The 
institution  of  a  Forestry  Department  would  be  of  great  benefit  to  the  country,  especially 
to  the  particular  area  now  referred  to,  and  the  Indians  could  be  made  most  useful  forest 
rangers. 

The  Pekano  is,  practically,  one  pebbly  rapid  from  source  to  mouth,  and  from  wjiat 
I  could  find  out  th^re  is  no  rock  outcrop  anywhere  in  the  country  drained  by  this  stream, 
or  to  the  northward.  I  have  already  referred  to  the  Limestone  rapids  at  the  junction 
of  the  Shamattawa  and  Manitou  rivers.  For  about  forty  miles  up  the  Pekano  the 
pebbles  were  nearly  all  of  limestones  and  I  succeeded,  with  difficulty,  in  finding  a  couple 
of  pieces  showing  characteristic  fossils. 
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It  is  not  until  the  Mistasini  rapids  are  approached  that  any  rock  exposures  are 
seen.  At  that  point  a  pinkish  acidic  plutonic  rock  occurs,  extending  over  twenty-five 
miles. 

The  rocks  of  the  Manitou  river  can,  for  convenience  sake,  be  divided  into  three 
classes  : — an  acidic  igneous  complex,  which  seems  to  be  the  basement  of  the  rocks  in 
this  district ;  a  conglomerate  with  associated  schistose  rocks  at  Goshabisk  rapids ;  and, 
lastly,  dark  basic  rocks  occurring  in  some  places  in  considerable  masses  and  in  others  as 
dikes.  The  last  named  rocks  are  certainly  younger  than  the  acidic  igneous  complex  and 
they  sometimes  cut  the  sedimentaries. 

The  light-coloured  gneissoid,  acid  rocks  occupy  by  far  the  largest  area  and  appear 
in  several  parts  of  the  river  valley,  where  they  are  intruded  by  the  younger  basic  series. 
They  are  generally  composed  largely  of  quartz,  with  orthoclase,  some  albite,  mica,  horn- 
blende and  magnetite.  The  rock  is  granular  in  texture,  and  shows  in  parts  distinct 
curved  jointing.  In  some  cases  it  shows  very  little  quartz,  and  practically  may  be 
classed  as  syenite  gneiss. 

The  only  sedimentaries  observed  were  the  metamorphosed  conglomerate,  showing 
great  distortion  of  the  included  pebbles,  which  appeared  to  be  composed  chiefly  of  rocks 
of  the  granite  family,  derived  from  the  underlying  gneissoid  rocks,  with  a  few  quartz 
pebbles.  The  matrix  of  the  conglomerate  is  distinctly  schistose  in  character,  resembling 
a  chloritic  schist.  These  sedimentaries  dip  at  an  angle  of  18^  and  strike  N.  70**  £.  In 
these  schists  near  Goshabisk  rapids  are  small  veins  of  calcite  with  hornblende,  carrying 
pyrrhotite,  pyrite  and  chalcopyrite. 

Farther  to  the  southeast  is  a  large  outcrop  of  dark  greenish-gray  igneous  rocks,  which 
are  again  succeeded  by  gneissoid  rocks.  The  basic  igneous  rocks  are  composed  for  the 
most  part  of  feldspar  with  large  proportions  of  hornblende  and  pyroxene.  In  places, 
isolated  outcrops  of  this  rock  are  decidedly  schistose,  with  distinct  jointing  in  two 
directions.  These  rocks,  as  at  Bell  rapids,  are  seamed  in  all  directions  with  veins  of 
quartz  varying  from  a  fraction  of  an  inch  to  six  inches  in  cross  section. 

Owing  to  the  heavy  burden  of  glacial  drift  material,  the  rocks  in  this  district  can- 
not be  studied  over  any  great  area.  My  limited  time  and  the  difficulties  of  transport 
prevented  me  from  examining  them  in  detail. 


A  Survey  op  the  Coast  op  Hudson  Bay  prom  York  Factory  to  Severn  River. 

Mr,  Otven  O^SulHvan, 

In  accordance  with  instructions  authorizing  me  to  survey  and  explore  the  southern 
coast  of  Hudson  bay,  I  proceeded  on  May  5  last  to  Winnipeg,  where  I  procured  my  out- 
fit and  laid  in  all  the  necessary  supplies  for  the  expedition.  Mr.  Jos.  de  Lorimier  acted 
as  my  assistant.  We  left  Winnipeg  on  May  27,  arrived  at  Warrens  landing  on  June 
Ist  and  reached  Norway  House  (the  Keewatin  headquarters  of  the  Hudson's  Bay  Co.) 
the  following  day.  Mr.  Donald  McTavish,  the  officer  in  charge,  received  us  very  kindly 
and  supplied  us  with  four  or  his  best  Indian  guides  for  our  trip  to  York  Factory. 
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We  left  Norway  House  on  June  5  taking  the  canoe  route  vid  the  Hayes  river 
which  was  surveyed  by  Dr.  Robert  Bell  in  1877.  This  canoe  route  is  the  well  known 
highway  between  Hudson  bay  and  Lake  Winnipeg  and  has  been  travelled  by  Indiana, 
early  pioneers  and  officers  of  the  Hudson's  Bay  Co.,  ior  centuries. 

Owing  to  an  exceptionally  light  snowfall  during  the  winter  and  very  little  rain  in 
the  spring,  it  was  only  with  great  difficulty  that  we  got  our  loaded  canoes  down  the 
shallow  rapids. 

Ice  and  snow  were  occasionally  seen  in  the  ravines  and  where  drifts  had  accumu- 
lated during  the  winter. 

We  arrived  at  York  Factory  on  the  18th  of  June.  This  Hudson's  Bay  Co.*s  post 
is  situated  on  the  north  bank  of  the  Hayes  river  about  five  miles  from  its  mouth. 

For  a  week  after  our  arrival,  the  ice  from  the  bay  was  carried  by  the  tides  up  and 
down  past  the  post,  preventing  us  from  starting  eastward  on  our  work ;  during  this 
delay  several  astronomical  observations  were  taken  and  occasional  runs  were  made 
inland. 

Mr.  Boucher  the  officer  in  charge  of  York  Factory,  advised  me  to  start  with  three 
canoes  and  try  and  reach  the  right  bank  of  Ship  river,  a  distance  of  about  thirty-two 
miles,  and  thus  avoid  the  marshes  that  extend  that  far  and  then  send  back  two  canoes 
and  walk  the  coast  to  Fort  Severn,  assuring  me  that  the  walking  was  good  over  sandy 
ridges. 

Accordingly  on  June  26,  a  strong  south  wind  having  driven  the  ice  out  to  sea, 
we  started  a  micrometer  survey  from  the  mouth  of  the  Hayes  river  eastward  and  on 
reaching  the  east  bank  of  Ship  river,  sent  back  two  canoes,  keeping  the  largest  one  to 
forward  supplies  and  outfit  and  ferry  us  across  the  mouths  of  the  different  streams, 
while  with  four  men  I  continued  the  micrometer  traverse  walking  along  shore  to  Fort 
Severn^  a  total  distance  of  240  miles. 

The  salt  marsh  which  lies  between  York  Factory  and  Ship  river  extends  inland 
from  one  to,three  miles  beyond  high  water  mark  and  almost  reaches  the  tree  line.  From 
Ship  river  to  Fort  Severn  there  are  also  several  salt  marshes  lying  between  high  water 
mark  and  tree  line,  but  none  of  them  are  of  any  great  extent.  At  low  tide  the  water 
recedes  from  half  a  mile  to  four  miles,  leaving  only  mud  flats  strewn  with  boulders. 

Four  good  sized  rivers  enter  the  Bay  between  York  and  Severn, 

Ist  the  Broad   river  78  miles  from  York. 

2nd  It  Kaskattamagan  95         n         n 

3rd    II  Kettle  river  126  m         h 

4th    II  Goose  river  196  n         n  ^ 

The  largest  is  the  Kaskattamagan,  which  enters  the  Bay  by  three  channels,  forming 
two  large  islands  at  its  mouth.  We  waded  all  these  streams  except  the  Kaskattamagan 
and  never  had  water  above  our  waists  at  low  tide. 
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From  Ship  river,  old  wave-made  beaches  or  sand  ridges  lie  parallel  to  the  watei  line 
most  of  the  way  eastward  to  Fort  Severn,  generally  three  in  succession,  but  in  some 
places  there  are  as  many  as  six  between  high  water  mark  and  tree  line.  Occasionally 
they  are  mixed  with  shells,  driftwood  and  other  debris  and  are  from  one  to  four  chains 
in  width  and  from  half  a  mile  to  five  miles  in  length.  Near  the  tree  line  some  of  these 
ridges  attain  an  elevation  of  about  30  feet  above  the  present  high  water  mark.  Numerous 
fresh  water  ponds  or  lakes  lie  between  these  ridges.  The  largest  seen  was  about  three 
miles  in  length  and  ten  chains  in  width  and  about  ten  feet  deep  along  the  centre  line. 

In  the  second  ridge  ten  chains  back  from  the  present  high  water  mark  and  fifteen 
feet  above  it,  we  found  the  remains  of  a  ship  partly  buried  in  the  sand.  There  was 
nothing  to  indicate  how  many  years  have  elapsed  since  the  ship  was  wrecked  on  this 
coast,  but  it  must  have  been  within  comparatively  recent  years.  Near  Cape  Tatnam 
the  skeleton  of  a  whale  was  found  on  the  inner  or  south  side  of  a  range  of  dunes  at  an 
elevation  of  about  fifteen  feet  above  high  water  mark  of  to-day.  Dunes  having  an 
elevation  of  fifty  feet  above  present  high  water  mark  are  seen  at  163  miles  from  York 
Factory.     These  facts  show  that  the  land  is  rising  somewhat  rapidly  along  this  coast 

One  of  the  greatest  difficulties  met  with  in  surveying  this  coast,  is  the  floating  ice 
which  seldom  clearn  away  before  the  middle  of  July  and  is  sometimes  held  there  by 
prevailing  northerly  winds  until  the  beginning  of  August. 

When  these  ice  floes,  which  are  sometimes  20  to  40  feet  in  diameter,  are  driven 
ashore  at  high  tide  by  the  north  wind,  they  become  stranded  and  prevented  us  from 
reaching  the  shore ;  our  canoe  would  thus  have  to  remain  imbedded  in  the  mud  until 
the  next  high  tide  or  else  we  would  have  to  portage  all  our  baggage,  which  was  seldom 
practicable. 

From  the  1st  to  the  12th  July  we  were  thus  ice  bound  near  Cape  Tatnam  and 
during  all  this  time  the  thermometer  on  an  average  read  about  45^  Fahr.  in  day-time 
and  at  night  it  would  descend  below  freezing  point  and  the  weather  was  generally  foggy, 
another  source  of  delay  in  micrometer  work. 

The  country  between  York  Factory  and  Fort  Severn  for  about  fifty  miles  inland  is 
very  low  and  flat.  I  took  several  walks  through  it  while  being  detained  by  ice  and  fog 
and  found  it  to  be  mostly  muskeg. 

We  arrived  at  Fort  Severn  on  the  3rd  of  August  having  made  a  continuous 
micrometer  survey  all  the  way  from  York  Factory.  Mr.  Purvis,  the  officer  in  charge 
of  the  Hudson's  Bay  Company's  post  at  Winisk  arrived  there  the  same  day  with  a  coast 
boat  going  to  York.  This  gentleman  and  Mr.  Laing,  the  officer  in  charge  of  the  Severn, 
advised  me  to  take  this  opportunity  of  returning  to  York,  as  the  season  was  too  far 
advanced  to  attempt  continuing  the  survey  farther  eastward  without  running  the  risk 
of  having  to  winter  at  Winisk.  We  therefore  returned  to  York  by  this  boat,  arriving 
there  on  the  16th  of  August. 

From  a  geological  point  of  view  there  is  nothing  very  interesting  tx)  be  seen  along 
that  part  of  the  Hudson  Bay  coast  which  we  traversed.  Nothing  but  mud  flats  and 
boulders  looking  seaward,  and  marshes,  dunes,  ponds  and  muskeg,  bordered  by  stunted 
evergreen  woods,  chiefly  small  spruce,  looking  landward. 


Digitized  by 


Google 


76  GEOLOGICAL  SURVEY  DEPARTMENT 

6-6  EDWARD  VII.,  A.  1906 

Speckled  trout  and  white  fish  are  plentiful  at  the  mouths  of  all  the  rivers  entering 
the  bay.  When  at  the  mouth  of  the  Kaskattamagan,  we  set  the  net  at  low  tide  and  at 
the  following  low  tide  had  over  a  hundred  trout  and  white  fish,  over  two  pounds  each. 
Caribou  and  red  deer  are  also  plentiful  Ptarmigan  and  duck  are  also  numerous  there. 
Foxes  and  wolves  were  seen  all  along  the  coast 

We  spent  a  couple  of  days  at  York  repairing  our  canoes  and  procuring  supplies  for 
our  homeward  trip  by  the  Hayes  river  and  Lake  Winnipeg,  and  left  on  the  19th  of 
August  and  anived  in  Ottawa  on  the  18th  of  September. 

My  thanks  are  due  to  Mr.  C.  C.  Chipman,  Head  Commissioner  of  the  Hudson's  Bay 
Co.  and  to  the  following  gentlemen  : — Mr.  D.  C.  McTavish,  Chief  Factor  of  the  Keewatin 
District,  Mr.  C.  Sinclair  of  Norway  House,  Mr.  Boucher  of  York  Factory,  and  Messrs. 
Laing  and  Purvis  of  Fort  Severn  for  the  many  kind  services  rendered  me  in  carrying  out 
the  expedition. 


The  Headwaters  op  the  Winisk  and  Attawapiskat  Rivebs. 

Mr,    Wiliiam  Aiclnnes. 

My  instructions  for  the  past  summer's  work  called  for  an  exploration  in  that  part 
of  the  district  of  Keewatin,  lying  about  the  headwaters  of  the  Attawapiskat  and  Winisk 
rivers,  and  between  the  Winisk  and  Trout  lake,  near  the  head  of  the  Fawn  branch  of 
the  Severn  river.  The  route  from  Dinornic  by  the  way  of  Lac  Seal,  Lake  St.  Joseph  and 
the  Albany  river  was  chosen  as  affording  the  easiest  way  of  taking  in  the  necessary 
supplies. 

This  route  had  previously  been  travelled  by  several  explorers  and  its  geology  was 
fairly  well  known.  Some  time  was  given,  therefore,  to  supplementing  the  collection  of 
fossils  taken  in  1903  and  1904.  New  species  were  obtained  and  many  that  had  been 
collected  before  were  found  in  other  localities. 

From  Fort  Hope,  a  H.  B.  C.  post  on  Eabemet  lake  near  the  Albany  river,  the 
ordinary  Indian  route  was  followed  to  Lansdowne  lake  on  the  Attawapiskat  river, 
whence  a  less  frequented  route  was  followed,  leading  from  the  northwest  bay  of  the  lake 
in  a  general  northerly  direction  to  the  Winisk  river,  reaching  it  between  Kanuchuan 
and  Wapikopa  lakes.  This  is  not  a  very  difficult  route  as,  although  it  includes  thirteen 
portages  varying  in  length  from  a  mile  and  a  quarter  to  a  few  chains,  there  are  long 
stretches  of  good  water  where  canoe  navigation  is  unimpeded.  Leaving  the  bay  above 
referred  to  by  a  portage  of  thirty  chains,  two  small  lakes,  Obashin  and  Wagabkedri, 
emptying  into  the  Attawapiskat  river,  are  crassed  and  the  stream  is  followed  upwards 
through  several  small  lakes  to  a  divide,  over  which  is  a  portage  of  a  little  over  half  a 
mile  leading  to  a'  small  lake  at  the  head  of  one  of  the  southern  tributaries  of  the  Winisk 
river.  This  small  river  is  followed  downwards,  northeasterly,  through  two  small  lakes 
to  the  larger  Mameigwess  lake,  eight  miles  long  and  deeply  indented.  It  is  shallow 
throughout,  and  with  boulder-strewn  bottom  and  many  large  and  small  islands.  The 
surrounding  forest  of  spruces,  tamaracks  and  poplars  is  about  eighty  years  old,  the  trees 
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averaging  not  more  than  ten  inches  in  diameter  at  the  stamp.  Joined  to  Mameigwess 
by  a  short  narrows  is  a  lake  five  miles  long  and  quite  narrow,  from  the  north  end  of 
which  the  stream  flows  off  to  the  Winisk  river,  whence  the  route  cuts  across  through  a 
number  of  small  lakes  to  a  stream  entering  one  of  the  southern  channels  of  the  Winisk 
below  Wapikopa  lake. 

Biotite-granite  gneisses,  with  a  few  hornblende  gneisses,  varying  in  attitude  from 
nearly  flat  to  quite  vertical,  are  the  prevailing  rocks,  varied  only,  about  seven  miles 
north  of  Attawapiskat  lake,  by  a  three-mile  belt  of  alteredjdiorites  and  chloritic  and 
hornblende  schists.  The  Winisk  river  was  then  followed  up  for  forty  miles  to  Nibina- 
mik  lake,  biotite  gneisses  being  the  only  exposures  seen,  with  the  exception  of  a  small 
area  near  the  foot  of  Wapikopa  lake,  of  pyroxene  granite,  with  markedly  porphyritic 
cr3^tal8  of  orthoclase,  probably  a  much  later  intrusion.  A  few  days  were  spent  in 
tracing  out  more  closely  a  body  of  intrusive  hypersthene-gabbro,  noted  last  year,  which, 
examined  in  thin  section  by  Dr.  Barlow,  proved  to  be  practically  identical  with  the 
nickel-bearing  intrusive  of  Sudbury.  These  rocks  were  found  to  cover  quite  an  extensive 
area  just  south  of  the  Winisk  river  and  their  occurrence  here  is  interesting  from  an 
economic  point  of  view  on  the  reasonable  chance  of  their  containing  the  nickel  bearing 
minerals  of  the  Sudbury  area.  In  the  cursory  examination  possible,  however,  no  nickel 
or  copper  sulphides  were  found. 

From  Nibinamik  lake  upwards  the  course  of  the  river  lies  in  a  general  westerly 
direction  with  southerly  bends  here  and  there.  It  is  characterized  by  long  stretches  of 
stiff  current  and  rapids  connecting  wide-spreading  lake  expansions.  Few  exposures  of 
rock  protrude  through  the  cover  of  drift ;  those  that  are  seen  are  biotite  gneisses.  Green 
forest  extends  all  along  the  river  with  only  rare  and  small  areas  of  recent  brule.  The 
forest  generally  averages  eighty  years  in  age  with  considerable  areas  of  about  forty  years 
growth.  Much  of  the  timber  is  from  one  foot  to  fifteen  inches  at  the  stump,  spruces, 
tamaracks  and  poplars  being  the  principal  trees. 

At  the  foot  of  Wunnummin  lake,  twenty  five  miles  above  Nibinamik,  a  micrometer 
survey  was  started  for  the  purpose  of  more  accurately  defining  this  large  lake,  which  is 
roughly  represented  on  all  the  older  maps,  and  to  make  a  connexion  between  it  and 
Trout  lake  at  the  head  of  Fawn  river.  The  lake  was  found  to  be  twenty-six  miles  long 
and  in  places  five  to  eight  miles  wide  with  bays  extending  off  at  various  angles.  At  the 
outlet,  and  northwards  for  two  miles  biotite  gneisses  only  are  seen,  succeeded  northerly 
by  schists  and  diorites  followed  by  heavy  beds  of  conglomerate  holding  large  boulders  of 
a  highly  quartzose  biotite  granite.  These  rocks  occur  in  a  belt  crossing  the  lake  in  a 
direction  about  N.  70**  E.  and  closely  resemble  the  northern  part  of  the  Minnitaki 
Keewatin  area,  as  exposed  at  and  near  Abram  lake.  The  main  channel  of  the  Winisk 
river  was  then  followed  as  far  as  Misamikwash  (Big- Beaver-house)  lake,  a  distance  of 
twenty-four  miles.  In  general  character  it  remains  the  same  alternation  of  lake-like 
expansions  with  connecting  stretches  of  swift  water.  The  few  rock  exposures  seen  along 
this  part  of  the  river  were  biotite  gneisses.  The  surface  is  largely  drift  covered,  the 
river  in  many  places  showing  cut  banks  of  sand  from  ten  to  twenty  feet  high  ;  it  is  rarely 
burnt,  and  the  forest  growth  along  and  near  the  banks  of  the  river  is  of  good  size. 
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Above  Big  Beaver-house  lake  the  river  divides  into  two  main  branches,  the  Pipe- 
stone, coming  from  the  south  and  the  Root  river,  from  the  west. 

Ascending  the  northeasterly  bay  of  Beaver-house  lake  to  its  head,  it  was  found 
that  the  water  was  flowing  out,  and  subsequent  exploration  showed  that  the  outflowing 
stream  was  the  headwaters  of  the  west  branch  of  the  Winisk  river,  coming  into  that 
river  again  two  hundred  and  thirty  miles  below  at  Asheweigkei^^gen,  one  hundred  and 
forty  miles  from  the  sea.  An  island  is  thus  formed  one  hundred  and  thirty  miles  long 
and,  where  the  two  streams  are  farthest  apart,  seventy-five  miles  wide. 

The  route  across  to  Trout  lake  from  the  Winisk  is  somewhat  difficult  on  account 
of  the  small  size  and  quick  descent  of  the  stream  to  be  traversed.  The  outflowing  stream 
from  Beaver-house  lake,  the  Asheweig,  was  followed,  through  several  lake  expansions 
and  down  long  stretches  of  river  with  many  rapids,  for  forty-seven  miles  to  a  small  lake 
(Sturgeon  lake  of  Dawson  Brothers  map  of  Manitoba,  Keewatin,  &c.  1880)  into  which 
a  tributary  comes  from  the  west,  carrying  so  little  wat6r  as  to  be  difficult  of  navigation 
by  large  canoes.  This  stream  was  followed  upwards  in  a  westerly  direction  for  twelve 
miles,  where  a  divide  is  crossed  and  another  small  stream,  with  many  shallow  rapids, 
leads  to  Trout  lake.  About  half  of  the  country  traversed  on  this  route  has  been  burned 
within  the  past  ten  years  and  the  remaining  green  forest  portion  shows  trees  of  but 
small  size. 

Biotite  gneisses  are  met  with  in  occasional  exposures,  varied  only  by  one  small  belt 
of  hornblende  schists,  representing,  doubtless,  the  tapering  end  of  a  Keewatin  belt. 

Biotite  gneisses  only  are  seen  all  about  the  southeast  shores  of  Trout  lake,  well 
foliated  and  lying  at  low  angles.  The  water  of  the  lake  is  clear  and  cold  and  lake  trout 
(ScUvelintts  nemoycvsh)  were  caught  in  good  nimibers  by  trolling. 

Returning  from  Trotit  lake,  in  order  to  avoid  the  very  shallow  streams  already 
traversed,  a  portage  route  was  taken,  leading  by  a  number  of  long  portages  between 
small  lakes  lying  in  low  swampy  land,  across  to  the  inlet  of  Sturgeon  lake. 

From  Sturgeon  lake  the  Asheweig  or  West  Winisk  was  followed  downwards  for 
thirty-three  miles,  the  river  for  that  distance  being  a  succession  of  lake-like  expansions. 
The  connecting  stretches  are  almost  continuous  rapids  which  may  generally,  however, 
be  run,  even  by  loaded  canoes.  The  few  portages  made  were  in  every  case  over  level  or 
slightly  rolling  sand  and  clay  land  with  a  deep  covering  of  moss  and  a  sparse  growth  of 
small  spruces  and  tamaracks. 

Leaving  the  Asheweig  at  a  lake  where  its  course  turns  abruptly  northward,  a  por- 
tage of  half  a  mile,  over  a  low  divide,  led  to  a  stream  of  considerable  volume,  flowing 
southwesterly,  probably  into  Wunnummin  lake.  This  stream,  which  proved  to  be,  like 
the  most  of  those  already  referred  to  in  this  district,  an  alternation  of  quiet  water 
stretches,  lake  expansions  and  shallow,  bouldery  rapids,  was  followed  upwards  on  a 
southeasterly  course  for  twenty  miles,  to  a  small  lake  from  which  a  series  of  small  lakes 
and  portages  afford  a  route  to  a  large  brook  coming  from  the  west  and  flowing  southerly 
into  the  Winisk  river.  The  same  recurrence  of  lake  and  rapid  marks  the  course  of  this 
stream,  the  lakes  being  generally  but  a  few  miles  in  diameter  though  one,  of  irregular 
outline,  has  a  length  of  ten  miles. 
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The  only  rocks  seen  on  this  northern  traverse  were  biotite  gneisses,  though,  owing 
to  absence  of  rock  exposxires  along  considerable  portions,  it  cannot  be  asserted  that  the 
conglomerate  and  schist  belt  of  Wunnummin  lake  does  not  extend,  as  would  be  expected, 
across  the  section  explored.  Gaining  the  Winisk  river  six  miles  above  I^ibinamik  lake, 
the  route  passed  over  on  the  way  in  was  agaii^  followed,  with  short  digressions,  to  Fort 
Hope. 

The  timber  over  the  whole  area  explored  is  for  the  most  part  of  small  size  though, 
along  the  banks  of  the  Winisk  river  and  south  of  that  river  there  are  considerable  areas 
of  spruces,  poplars  and  white  birches  reaching  diameters,  at  the  stump,  of  from  one  foot 
to  fifteen  inches.  The  country  to  the  north  of  the  Winisk,  crossed  on  the  way  back 
from  Trout  lake  supports,  however,  a  forest  growth  chiefly  of  spruces  and  tamaracks 
that  are,  seldom  larger  than  eight  to  ten  inches  at  the  stump. 

It  will  be  seen  from  the  foregoing  description  that  by  far  the  larger  part  of  the 
area  covered  during  the  summer  is  occupied  by  Archiean  gneisses.  These  rocks  have, 
in  a  broad  sense,  a  foliation  trending  about  N.  70^  E.  but  with  abundant  minor  crump- 
ling and  large  portions  that  lie  nearly  flat  with  a  banded,  stratiform  character.  The 
belts  of  Keewatin  that  are  crossed  at  intervals  when  travelling  north  are  much  smaller 
in  extent  than  the  gneisses,  to  whose  general  trend  they  broadly  conform.  In  general 
character  and  relationship  to  the  gneisses  they  are  quite  similar  to  the  belts  of  these 
rocks,  so  often  described,  in  Northern  Ontario.  The  whole  district  shows  the  effect  of 
a  general  glaciation  by  an  ice-sheet  moving  20®  to  30°  west  of  south.  The  drift  depo 
sits  are  in  many  places  comparatively  heavy  and  to  the  direction  of  the  Morainic  ridges 
of  gravel  and  boulders  is  due  the  frequent  northeast,  southwest  trend  of  so  many  of  the 
rivers  and  lakes.  The  highest  hills  seen  were  composed  of  unstratified  gravel  and 
boulders  ;  a  very  i*emarkable  one  is  situated  twelve  or  fifteen  miles  to  the  south  of  Wun- 
nummin lake.  It  is  a  perfectly  isolated  conical  elevation  rising,  perhaps,  three  hundred 
feet  above  the  general  level.  This  hill  was  not  seen  at  close  range,  but  the  Indians 
agree  that  it  shows  only  gravel  and  boulders  to  the  summit  Similar  eminences  were 
described  in  last  year's  summary  report  as  occurring  along  the  upper  waters  of  the 
Attawapiskat,  and  Mr.  C.  Camsell,  in  the  same  report,  refers  to  others  a  little  farther 
west,  just  south  of  Trout  lake. 

The  only  inhabitants  of  the  district  explored  are  Ojibway  and  Swampy-Cree  Indians 
who  trade  their  catch  of  furs  with  the  Hudson's  Bay  Company  at  Trout  lake  and  Fort 
Hope  posts.  In  summer,  bands  of  these  Indians,  encamped  on  the  shores  of  the  larger 
lakes,  subsist  upon  fish  taken  in  their  nets,  which  diet  is  varied  only  by  an  occasional 
grouse,  duck  or  hare.  Wild  rice  is  not  found  in  any  of  the  lakes  so  that  they  lack  the 
autumn  substitute  for  flour  of  the  more  southerly  tribes,  and  berries  are  not  plentiful 
enough  to  form  any  considerable  part  of  their  cuisine.  A  few  have  built  log  huts  at 
their  winter  quarters  with  fireplaces  and  chimneys  built  of  wicker  and  mud,  but  the 
majority  still  content  themselves  with  the  teepee  built  of  poles  and  covered  with  birch 
bark  or,  in  the  case  of  the  more  northern  families,  with  moss,  cut  out  in  blocks  just  as 
the  Eskimos  cut  snow.  During  the  winter  they  are  engaged  in  hunting  and  live  mainly 
upon  hares  and  fish ;  in  the  spring,  camped  close  to  a  rapid  on  one  of  the  larger  streams, 
they  live  on  fish,  principally  carp,  caught  automatically  by  a  michiken  or  fish-weir, 
crossing  the  stream  at  the  rapid. 
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The  tracks  of  a  few  moose  were  seen  between  the  Attawapiskat  and  Winisk  rivers, 
but  this  is  practically  their  northern  limit  in  this  longitude  as,  in  the  country  to  the 
north  of  the  Winisk,  the  bushes  on  which  they  commonly  browse  are  scarce  or  altogether 
wanting.  The  fur-bearing  animals  generally  found  in  this  latitude  are  all  fairly 
abundant,  with  the  exception  of  beavers,  whose  food  trees  are  generally  scarce  over 
the  muskeg  areas. 

Sturgeon  are  abundant  in  many  of  the  lakes  and  rivers,  and  whitefish,  lake-trout^ 
dore  and  pike  are  found  wherever  the  conditions  are  favourable. 

From  Fort  Hope  the  route  out  by  the  Albany  river  and  Lac  Seul  was  taken,  and  it 
was  found  that  transportation  companies,  in  anticipation  of  the  freight  and  passenger 
traffic  arising  out  of  the  construction  of  the  Grand  Trunk  Pacific  raiLx>ad,  had 
already  two  small  steamers,  on  Sandy  lake  and  one  larger  one  on  the  route  across 
Minitaki  lake  and  down  the  English  river.  In  low  water  this  steamboat  could  only 
reach  the  outlet  of  Minitaki,  but  a  dam,  that  would  raise  the  water  two  feet,  would 
probably  suffice  to  flood  out  both  the  small  rapid  at  the  foot  of  Pelican  lake  and  that 
at  the  foot  of  Abram  lake,  making  a  channel,  det  p  enough  for  small  steamers,  as  far  as 
Pelican  fall,  a  distance  of  thirty-nine  miles  from  the  end  of  the  team  road  at  Sandy 
lake.     Ottawa  was  reached  early  in  October. 


The  Lake  Superior  Region  between  the  Pic  and  Nipigon  Rivers. 

Mr.  W,  H.  Collins. 

I  spent  the  past  field  season  in  making  exploratory  surveys  and  a  geological  recon- 
naissance of  a  portion  of  the  Archsean  region  north  of  Lake  Superior.  I  was  assisted 
in  the  work  by  Mr.  H.  C.  Cooke.  The  area  explored  is  rudely  triangular^being  enclosed 
by  the  shore  of  Lake  Superior  from  Heron  Bay  to  Mazokama,  the  Pic  river  and  the 
Height-of-Land.  It  extends  80  miles  along  Lake  Superior  and  northward  50  miles. 
Throughout,  it  is  a  peneplain  of  rounded  hills  of  crystalline  rocks  300  to  400  feet  high, 
terminating  abruptly  along  the  south.  Soils  are  scantily  distributed,  the  old  rocks  being 
exposed,  except  in  the  depressions  and  river  valleys. 

Surveys, — Surveys  of  the  principal  streams  and  canoe  routes,  including  the  Little 
^ic.  Steel,  Black,  Pays  Plat  and  Gravel  rivers,  were  made  with  the  aid  of  a  micrometer 
telescope  and  compass,  the  whole  distance  measured  being  337  miles.  Where  the  country 
was  accessible  only  in  light  canoes  or  by  overland  travel,  traverses  were  substituted  and 
about  seventy  miles  were  covered  in  this  manner. 

Drainage, — From  the  Pic  river  to  the  basin  of  Lake  Nipigon,  the  distance  between 
the  Height-of-Land  and  the  shore  of  Lake  Superior  decreases  from  fifty  to  twenty  miles, 
although  the  altitude  of  the  former,  which  is  about  450  feet  above  that  of  the  lake,  varies 
but  slightly.  Consequently,  all  the  rivers  on  this  slope  are  small  and  swift,  becoming 
progressively  more  so  from  east  to  west.  All  rise  among  the  multitude  of  small  lakes 
that  lie  scattered  over  the  level  country  forming  the  Height-of-Land  and,  in  their  upper 
portions,  are  sluggish,  spilling  from  one  natural  depression  to  another  until  the  region  of 


Digitized  by 


Google 


SUMMARY  REPORT  81 

SESSIONAL  PAPER  No.  26 

lacustrine  deposits  is  reached.  These  deposits,  whose  levels  are  approximately  250  feet 
above  the  present  lake  level,  extend  on  the  Steel  river  a  distance  of  twenty-three  miles 
inland  and  have  been  readily  cut  down  by  river  action  to  form  evenly  graded  and 
monotonous  beds.  Through  such  formations  the  streams  are  shallow,  rapid  and  meand- 
ering. Just  before  entering  Lake  Superior,  both  Black  and  Steel  rivers  descend  in  rapids 
and  falls  a  distance  of  nearly  200  feet,  affording  excellent  water-power  within  easy  reach 
of  the  railway. 

Geology, — Geologically,  the  country  was  found  to  consist  almost  entirely  of  Archaean 
granites,  gneisses  and  schists,  penetrated  by  igneous  granites,  syenites,  diabases  and 
diorites  of  later  age.  A  band  of  green  schists,  bearing  lithological  resemblance  to  the 
Keewatin  rocks,  follows  the  coast  westward  nearly  to  Rossport.  North  of  this  lies  a 
complex  of  gneiss,  characterized  by  a  friable  biotite  schist  and  penetrated  by  dikes  and 
small  areas  of  very  coarse  acid  granite  and  a  few  large  diabase  dikes.  An  interesting 
ai*ea  of  nepheline  and  augite  syenites  extends  from  Peninsula  to  Middleton  on  the  C.P. 
railway  and  northward  about  four  miles.  Farther  west,  from  Jackfish  to  the  neigh- 
bourhood of  Gumey,  is  a  larger  area  of  granite  varying  to  syenite.  At  the  western  end 
of  the  triangle,  red,  calcar^us  shales  of  considerable  thickness  lie  horizontally  and  uncon- 
formably  upon  the  Archaean,  and  are  in  turn  covered  by  a  thick  cap  of  diabase. 

The  terraces  of  post-glacial  clays  and  sands  already  mentioned  partially  fill  most  of 
the  river  valleys,  affording  some  patches  of  agricultural  land.  These  are  finely  bedded 
and  fossiliferous  in  places.  The  northern  portion  is  partly  covered  by  glacial  debris  and 
the  exposed  rocks  show  glacial  phenomena  abundantly.  Morainic  ridges  were  observed 
south  of  Ragianogama  lake. 

Minerals, — Economic  minerals  occur  in  considerable  variety  but  rarely  in  paying 
quantities.  A  black,  ferriferous  sphalerite  occurring  as  irregular  bodies  in  diorite,  has 
been  obtained  at  the  Zenith  mine  near  Rossport,  but  mining  operations  are  temporarily 
suspended.  This  area  of  diorite,  which  is  about  three  miles  across,  contains  blende  of 
similar  character  at  other  points.  Crold  has  been  mined  with  moderate  success  on  the 
Ursa  Major  and  Empress  properties,  near  Jackfish.  Limonite  was  observed  filling 
some  small  veins  in  granite  a  few  miles  west  of  Rossport,  and  magnetite  occurs  in  a 
biotite  schist  on  Caribou  lake  just  north  of  the  Zenith  mine.  Magnetite  also  occurs  as 
thin  layers  in  black  schist  near  Schreiber  and  as  magnetic  sands  at  points  distributed 
over  the  whole  area.  The  magnetite-bearing  segregations  near  Middleton  are  probably 
valueless,  owing  to  the  high  percentage  of  titanium.  Pyrite  and  pyrrhotite  occur  at 
various  points  in  the  hornblende  and  green  schists  near  Lake  Superior. 

Forests, — The  forests  have  been  destroyed  over  a  large  portion  of  the  area  explored, 
especially  in  the  vicinity  of  the  railway,  and  are  now  replaced  by  second  growths  of 
poplar.  The  old  forest  contains  cedar,  spruce,  tamarack,  poplar  and  both  white  and 
yellow  birch,  the  latter  being  abundant,  although  quite  rai*e  a  short  distance  farther 
north.  Growth  is  comparatively  rapid  and  trunks  of  yellow  birch  twenty  inches  in 
diameter  were  observed.  Along  the  Pic,  Pays  Plat  and  Gravel  rivers  a  considerable 
quantity  of  timber  has  been  removed  in  the  past,  as  evidenced  by  wood  roads  and 
choppings. 

26—6 


Digitized  by 


Google 


82  QEOLOOWAL  SURVEY  DEPARTMENT 

5-6  EDWARD  VII.,  A.  1906 

I  wish  to  convey  my  thanks  to  Mr.  H.  C.  Cooke,  of  Toronto,  for  assistance  given 
in  the  field,  and  to  Mr.  Joseph  Miller,  of  Heron  bay  and  to  many  gentlemen  of  Ross- 
port,  Jackfish  and  Middleton  for  various  kindnesses. 

W.  H.  Collins. 


The  Region  Between  Lake  Temagami  and  Spanish  River. 

Mr,   W.  J.   Wilson. 

I  received  instructions  from  you  to  prepare  a  geological  map  of  sheet  No.  139  of 
the  Ontario  series,  and  to  write  a  report  on^the  same.  This  sheet  lies  adjacent  to  and 
west  of  the  Lake  Timiskaming  sheet  and  north  of  the  Sudbury  sheet  It  is  seventy-two 
miles  long  and  forty-eight  miles  wide,  containing  3,456  square  miles.  As  very  little 
typographical  work  has  been  done  in  this  large  area  it  is  necessary  to  make  a  survey  of 
the  lakes  and  rivers  examined  in  order  to  fix  the  geological  boundaries.  The  area  con- 
tained in  this  sheet  is  covered  with  a  dense  forest  and  abounds  in  lakes  and  streams, 
most  of  which  are  difficult  of  access,  so  that  the  progress  of  the  work  is  comparatively 
slow.  It  will,  therefore,  take  at  least  two  more  summers  to  finish  the  surveys,  and  as  a 
full  report  will  be  written  to  accompany  the  completed  map,  only  an  outline  of  the  work 
done  during  the  summer  will  be  given  in  this  report. 

I  left  Ottawa  June  Ist,  and  reached  Temagami  the  same  day.  While  there  I 
studied  the  iron  range  on  the  northeast  arm  of  Temagami  lake,  and  spent  a  day  at 
Cobalt  noting  the  rocks  and  ores  of  that  locality.  On  June  6th  I  arrived  at  the 
Hudson^s  Bay  Company's  post  on  Bear  island,  Temagami  lake,  where  I  procured  my 
supplies  for  the  summer's  work,  and  the  next  day  started  for  Lady  Evelyn  lake  accom- 
panied by  Mr.  George  L.  Cameron,  of  Mount  Albert,  Ontario,  as  assistant,  and  three 
canoemen.  The  survey  was  commenced  at  a  small  island  in  the  northwest  part  of  Lady 
Evelyn  lake,  and  continued  west  through  Willow  Island  lake,  and  up  Lady  Evelyn  river 
to  its  source  in  Apex,  or  Kettle  Stone  lake,  whence  it  was  carried  north  into  Smooth  water 
or  White  Beaver  lake,  and  down  the  Montreal  river  to  the  first  poi*tage,  a'  distance  of 
six  miles  from  the  lake.  Returning  to  Apex  lake,  the  canoe  route  southwest  to  the 
Sturgeon  river,  at  the  mouth  of  StuU  branch,  was  surveyed,  passing  through  ten  small 
lakes  and  over  ten  portages.  Dr.  Bell  surveyed  this  route  in  1876.  From  this  point 
the  survey  was  continued  down  the  Sturgeon  to  the  mouth  of  the  Obabika  river. 

Having  procured  fresh  supplies,  the  Sturgeon  river  was  ascended  for  five  miles 
above  the  mouth  of  the  Obabika,  from  which  point  I  turned  north  on  a  canoe  route  to 
Lady  Evelyn  river.  This  route  runs  roughly  parallel  to  Uiat  already  surveyed  from 
Apex  lake  southward.  It  is  rarely  used,  and  proved  to  be  very  difficult.  The  portage 
from  the  Sturgeon  is  more  than  three  miles  long  and  had  to  be  cut  out  the  greater  part 
of  the  way.  At  the  north  end  it  connects  with  a  series  of  lakes  and  portages,  many  of 
which  have  not  appeared  on  any  published  map.  The  largest  of  these  lakes,  Florence,  is 
six  miles  long  and  empties  into  Lake  Evelyn  river  by  a  sluggish  stream  a  mile  and  a 
half  long,  at  the  mouth  of  which  the  survey  was  tied  to  that  of  Lady  Evelyn  river. 
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I  again  went  to  the  Hudson*s  Bay  Company's  post  for  supplies,  but  found  great 
difficulty  in  getting  a  guide,  the  large  number  of  tourists  having  engaged  all  the  avail- 
able men.  It  was,  therefore,  -necessary  to  obtain  a  smaller  canoe  and  continue  the  work 
with  my  assistant  and  only  two  canoeraen.  I  went  west  through  Obabika  lake  and 
surveyed  the  route  from  the  outlet  of  Round  lake,  down  the  Obabika  river  to  the 
Sturgeon,  connecting  with  my  former  survey  of  this  river.  I  carried  the  survey  down 
the  Sturgeon  to  the  south  boundary  of  the  sheet,  and  came  back  ascending  the  river  to 
a  point  about  four  miles  above  the  mouth  of  the  Obabika,  where  a  portage  leads  south- 
west to  a  small  lake.  This  is  the  beginning  of  a  canoe  route  to  Wanapitei  lake,  which 
I  followed  as  far  as  Chinigoochichi  lake.  Having  surveyed  the  northern  part  of  this 
lake  I  went  northeast  to  the  Sturgeon  river  through  six  lakes,  three,  of  which  are  of 
considerable  size.  The  last  portage  on  this  route  joins  the  Sturgeon  river  about  eighteen 
miles  above  the  mouth  of  the  Obabika.  The  Indians  frequently  use  this  circuitous  route 
to  avoid  the  rapids  and  shoals  of  the  Sturgeon. 

At  the  end  of  this  trip,  Mr.  Cameron  having  returned  home,  I  left  the  Hudson's 
Bay  Company's  post  with  three  canoemen  and  followed  the  usual  canoe  route  to 
Wanapitei  lake  via  Gull  lake,  the  Sturgeon  river  and  Maskinonge  lake.  The  survey  of 
the  upper  Wanapitei  river  was  begun  at  its  mouth  in  Wanapitei  lake  and  continued 
up  to  the  crossing  of  Niven's  meridian  line,  1896,  and  five  miles  farther  west.  Welcome 
lake,  which  is  crossed  by  Niven's  line  five  miles  south  of  the  Wanapitei  river,  was  also 
surveyed. 

The  valleys  of  Lady  Evelyn,  Sturgeon  and  Wanapitei  rivers  are  fairly  deep  but 
in  most  places  narrow,  having  hills  rising  to  a  height  of  200  feet  or  more  a  short  distance 
back.  There  are  two  falls  on  Lady  Evelyn  river  the  highest  being  about  ninety  feet. 
This  is  over  a  bare  quartzite  cliff  and  would  make  a  good  water  power.  There  are  also 
numerous  rapids  and  shoals  which  impede  navigation  and  make  travel  impossible  for 
loaded  canoes  in  low  water.  The  Sturgeon  river  is  rapid  and  rough  in  its  upper  part  and 
has  many  falb  that  could  be  utilized  for  water  powers.  The  best  of  these  is  Kettle  fall 
which  is  over  forty  feet  high.  The  upper  Wanapitei  river  from  its  mouth  to  near  the 
northern  boundary  of  the  township  of  Aylmer  is  deep  and  of  moderate  current ;  above 
this,  for  twenty  miles,  it  is  almost  one  continuous  rapid  and  is  so  shallow  that  we  some- 
times had  to  drag  the  canoes.  Above  the  stream  from  Welcome  lake  the  river  is  deep 
and  winding  and  flows  through  a  level  sandy-clay  soil. 

The  geology  of  the  area  examined  is  too  complex  to  admit  of  a  detailed  description 
until  after  the  collected  specimens  have  been  thoroughly  examined.  In  general,  the 
rocks  resemble  closely  those  lying  to  the  east  in  the  western  part  of  the  Lake  Timiskam- 
ing  sheet.  They  consist  of  Laurentian,  Keewatin  and  Huronian  with  large  intrusive 
masses  of  new  greenstone.  White,  reddish  and  greenish  quartzites  are  found  occupying 
large  areas  on  all  the  routes  examined  and  form  many  of  the  rounded  hills,  which 
abound  over  the  whole  country,  while  hills  composed  of  the  new  greenstone  frequently 
have  one  side  an  almost  perpendicular  cliff  rising  100  or  200  feet  high.  Syenite  and 
gneiss  were  noted  on  the  Sturgeon  river  at  Paul,  or  Qhoul,  lake  and  Twin  falls,  and  on 
the  Wanapitei  river  for  some  miles  above  and  below  the  mouth  of  the  stream  from 
Burwash  lake,  *  Breccia  Conglomerate '  occurs  in  several  places  between  the  Sturgeon 
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and  I-ady  Evelyn  rivers  and  north  of  Chinigoochichi  lake.     A  band  of  calcareous  slate 
was  seen  on  Welcome  lake. 

The  greater  part  of  the  country  is  covered  with  an  old  forest  growth  and  no  heavy 
fires  have  over-run  any  part  of  it  within  the  past  fifty  years.  White,  red  and  Banksian 
pine  and  spruce  are  plentiful  and  grow  to  a  large  size.  Some  of  the  white  pine  measure 
ten  feet  in  circumference  five  feet  from  the  ground.  Poplar,  canoe-birch  and  cedar  are 
also  common. 

Good  speckled  trout  abound  in  Lady  Evelyn  liver,  and  lake  trout,  pike,  pickerel^ 
bass  and  whitefish  are  common  in  nearly  all  the  rivers  and  lakes. 

Moose  are  very  abundant.  As  many  as  fifty  were  seen  during  the  summer  and 
their  trails  were  noted  along  the  rivers  and  lakes.  Only  a  few  red  deer  were  observed. 
Wolves  were  frequently  heard  in  the  valley  of  the  Sturgeon  river. 

The  red  and  white  pine  over  a  large  area  show  the  effects  of  some  blighting  in- 
fluence ;  from  one  quarter  to  one  half  of  the  foliage  of  many  trees  has  been  killed  and 
turned  reddish  or  grayish-brown.  Probably  this  is  caused  either  by  the  larvw  of  some 
insect  similar  to  the  larch  sawfly,  which  has  killed  all  the  tamarack  in  the  district  or 
to  a  fungus  blight  W^hatever  the  cause,  it  will,  if  continued  for  a  few  years,  result  in 
the  destruction  of  a  vast  amount  of  valuable  timber. 

I  am  indebted  to  Mr.  H.  G.  Woods  of  the  Hudson*s  Bay  Company  for  much 
valuable  assistance  in  the  prosecution  of  the  work. 


The  Muskoka  District. 

Dr.  T,  L,  Walker. 

In  accordance  with  instructions  received  from  the  Director  of  the  Geological  Survey 
of  Canada,  I  left  Toronto  on  the  21st  of  June,  1905,  for  Penetanguishene  with  a  view 
to  continuing  the  geological  survey  of  the  Muskoka  sheet.  The  field-season  continued 
from  that  date  until  the  28th  of  September. 

The  Muskoka  sheet  comprises  parts  of  the  districts  of  Muskoka  and  Parry  Sound, 
extending  from  the  Georgian  Bay  shore  eastward  to  the  Haliburton  sheet,  a  distance  of 
more  than  seventy  miles  from  east  to  west.  It  was  hoped  at  the  beginning  of  the  field 
season  of  1905  that  I  should  be  able  to  supplement  the  observations  already  made  in 
this  district  by  A.  Murray,  Dr.  Bell  and  other  geologists,  so  as  to  make  it  possible  to 
prepare  the  report  and  map  of  the  sheet  for  publication.  Every  effort  was  put  forth 
during  the  short  field-season,  but  I  fear  that  as  yet  we  possess  only  an  outline  on  which 
considerable  detailed  work  should  be  expended. 

Throughout  the  whole  of  the  field  season  I  had  the  assistance  of  Mr.  R.  R  Hore, 
B.A.,  of  Toronto.  Later  the  party  was  increased  by  the  arrival  of  Mr.  W.  D.  Herridge, 
of  Ottawa,  and  Mr.  J.  D.  Wood,  of  Toronto,  the  latter  gentleman  as  a  volunteer  worker. 
While  planning  at  Penetanguishene  for  the  coast  trip  in  the  sail-boat,  I  secured  the 
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services  of  Jean  Bissette,  who  was  the  only  white  man  with  Alexander  Murray's  party 
while  exploring  the  Muskoshin  1853.  To  all  of  these  assistants  I  am  indebted  for  zeal 
and  enthusiasm  in  the  prosecution  of  the  work. 

The  first  three  weeks  of  the  season  were  spent  in  examining  the  shore  and  islands 
of  Georgian  bay.  This  work  was  carried  on  while  travelling  in  a  sail-boat.  In  this 
way  we  were  able  to  carry  on  the  work  in  a  manner  which  would  have  been  impossible 
for  us  had  we  been  limited  to  canoes  as  a  means  of  transportation.  The  shore  journey 
was  undertaken  at  the  beginning  of  the  season  so  as  to  give  an  opportunity  of  observing 
the  splendid  rock  exposures  along  both  the  mainland  and  the  islands,  in  this  way 
obtaining  the  benefit  of  a  satisfactory  classification  of  the  chief  rpck  types.  From  the 
15th  of  July  to  the  6th  of  September  we  travelled  by  canoes,  starting  from  Port  Severn; 
after  examining  the  shore  line  in  detail  as  far*  as  Franklin  island,  we  proceeded 
inland  to  the  Muskoka  lakes  and  finally  southward  to  Sparrow  lake  and  the  Severn 
river.  During  this  tour  many  lakes  and  rivers  were  traversed,  but,  owing  to  our  desire 
to  secure  an  outline  of  the  whole  of  the  Maskoka  sheet,  many  of  the  water  courses 
have  yet  to  be  examined  before  the  completion  of  the  work.  The  last  three  weeks  were 
devoted  to  overland  exploration,  travelling  most  of  the  time  by  road,  using  a  team  and 
wagon  for  the  transportation  of  our  impedimenta. 

The  forest  growth  varies  from  spruce  and  tamarack  on  the  flat  wet  land,  white 
and  red  pine,  birch  and  hemlock  on  dry  sandy  soil,  to  beech,  maple,  birch  and  hemlock 
on  dry  land,  containing  considerable  clay  and  covered  with  a  dark  humus.  Unfortuna- 
tely for  the  Province  of  Ontario  the  more  valuable  timber,  pine  particularly,  has  been 
harvested  by  the  lumberman,  cleared  away  by  settlers  or  destroyed  wholesale  by  fires, 
many  of  which  might  have  been  prevented  had  we  earlier  learned  the  value  of  our 
splendid  forest  land. 

The  whole  of  the  region  examined  has  been  covered  by  an  ice  sheet  and  glaciated. 
The  general  movement,  as  indicated  by  the  striie,  was  from  N.  15  E.  to  N.  25  E.  Fre- 
quently the  smooth  and  rounded  rock  surface  is  quite  free  from  covering,  though,  as  a 
rule,  the  glacial  drift  forms  a  mantle  of  considerable  thickness. 

Apart  from  recent  formations  the  rocks  of  the  district  are  as  follows  : — 

1.  Palaeozoic-Trenton. 

2.  Gabbro  intrusions. 

3.  Anorthosite  intrusions. 

4.  Granitoid  Gneiss. 

5.  Grenville  Series. 

These  rocks  are  mostly  limestone,  occurring  along  the  southwestern  margin  of  the 
sheet,  comprising  Christian,  Hope,  Beckwith  and  Quarry  islands  as  well  as  some  portions 
of  the  mainland  from  the  town  of  Midland  westward.  These  rocks  are  quite  undisturbed 
and  rest  unconformably  on  the  eroded  surfaces  of  the  banded  rocks  of  group  4.  They 
have  not  been  examined  in  detail,  nor  have  the  fossils  collected  from  them  been  deter- 
mined. 

Two  important  areas  of  these  rocks  have  been  discovered  and  mapped.  One  of 
them  comprises   the  little  peninsula  at  Moores  Point  in  the  township  of  Baxter,  the 
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second  the  northeastern  part  of  Parry  island.  In  both  of  these  there  is  evidence  that 
they  are  intrusive  and  of  an  age  more  recent  than  either  groups  4  or  5.  Considerable 
variety  in  petrological  composition  and  structure  has  been  observed.  "  Mines"  of  cop- 
per are  reported  to  be  associated  with  both  of  these  massifs. 

Plagioclase  rocks  (Anorthosites)  occur  along  the  western  sides  of  Parry  island  ;  on 
the  shore  of  the  long  narrow  Twelve  Mile  bay  in  Freeman  township  ;  on  the  Severn 
river,  a  short  distance  east  of  Port  Severn,  and  in  other  places.  Normally  the  anor- 
thosile  is  a  white  rock  with  small  quantities  of  the  dark  mineral  arranged  in  such  a 
way  as  to  give  rise  to  a  faint  banded  structure.  Its  associates  are  usually  gneisses  of 
the  Grenville  series,  so  that  the  impression  is  made  that  this  rock  is  an  early  igneous 
constituent  of  the  gneiss  complex,  consisting  of  schists  derived  by  the  metamorphism  of 
sediments. 

A  very  common  rock  in  many  parts  of  the  Muskoka  district  is  a  more  or  less 
banded  pinkish  granite  or  granitoid  gneiss.  It  may  become  almost  as  massive  as  a 
granite  but  this  massive  portion  is  usually  surrounded  by  better  banded  types.  Such 
typical  massive  centres  were  observed — (1)  On  the  islands  and  shores  of  the  northern  part 
of  Lake  Joseph.  (2)  On  the  islands  and  shores  of  the  northern  half  of  Parry  sound. 
(3)  On  Beausoleil  and  adjacent  islands,  and  (4)  on  the  islands  to  the  north  of  the  en- 
trance to  Go-Home  bay.  The  commonest  type  of  rock  is  composed  almost  entirely  of 
pink  feldspar,  (microcline  or  orthoclase),  glassy  quartz,  with  smaller  proportions  of 
garnet,  hornblende  and  biotite.  The  dark  minerals  are  arranged  in  bands,  usually 
making  the  rock  assume  the  banded  structure  of  gneiss.  In  mineralogical  composition 
these  rocks  are  orthoschists  metamorphosed  or  pressed  igneous  types.  They  usually  dip 
under  the  rocks  of  the  Grenville  series  which  are  probably  the  oldest  of  the  rocks  re- 
ferred to  in  this  report. 

These  rocks  make  up  the  major  part  of  the  Muskoka  sheet.  They  are  composed  of 
crystalline  limestones,  graphitic  schists,  sometimes  with  sillimanite  and  rose-tinted  garnet* 
granular  grey  gneiss  and  dark  hornblendic  rock  usually  schistose  but  sometimes  massive. 
The  Grenville  series  appears  to  present  a  metamorphosed  complex  of  rock-sediments  of 
varying  chemical  composition  with  igneous  intrusions,  dikes,  or  flows,  which  were  asso- 
ciated with  them  prior  to  the  metamorphism.  The  rocks  of  this  series  are  frequently 
cut  by  pegmatite  dikes,  the  only  variety  of  dike  met  with  in  the  region.  This  freedom 
from  intrusive  dikes  seems  to  indicate  that  since  the  metamorphism  of  the  Grenville 
series  the  region  has  experienced  a  very  long  period  free  from  great  earth  movements. 

The  chief  interest,  so  far  as  economic  minerals  are  concerned,  centres  in  the  region 
within  a  radius  of  ten  miles  of  Parry  sound.  Inside  this  area,  copper  and  gold  prospects 
are  frequently  associated  with  the  rocks  of  the  Grenville  series.  The  best  representative 
of  this  class  of  deposit  is  the  Gowan  mine  near  Parry  sound.  Farther  east,  mica  has 
been  discovered  in  various  parts  of  the  township  of  Christie,  but  as  yet  no  actual  mining 
is  being  carried  on. 
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NiAGABA  Falls  and  Niagara  District. 

Dr.  J.  W.  Spencer. 

Many  years  ago  I  had  the  opportunity  of  making  a  long  detailed  study  of  a  portion 
of  the  Niagara  peninsula,  which  was  published  under  the  title  of  *  Geology  of  the  Region 
about  the  Western  End  of  Lake  Ontario.*  These  investigations  led  to  the  study  of  the 
physics  of  Niagara  river,  shoMring  that  it  was  modem  and  not  preglacial. 

Another  investigation,  though  not  immediately  in  the  Niagara  peninsula,  was  of 
the  greatest  importance  in  its  bearing  upon  Niagara  Falls.  In  1888  I  traced,  from  the 
foot  of  Lake  Huron,  the  Algonquin  beach,  which  I  so  named,  around  Balsam  lake,  and 
found  that  this  beach  rose  from  near  the  lake  level  at  the  present  outlet  of  Lake  Huron 
to  a  considerable  height  at  Balsam  lake,  where  it  was  breached  by  a  former  outlet  into 
the  Trent  valley.  This  discovery  more  than  any  other  has  affected  the  determination 
of  the  recession  of  Niagara  Falls,  for  it  showed  that,  until  lately,  Niagara  Falls  received 
only  the  drainage  of  the  Erie  basin.  I  also  found  a  lower  terrace  much  below  the 
outlet  of  Lake  Huron,  which  Mr.  F.  B.  Taylor  connected  with  Lake  Nipissing,  where 
there  was  a  later  and  lower  outlet. 

Later,  in  1894,  I  published  the  relationship  of  the  Iroquois  beach  at  the  mouth  of 
the  Niagara  gorge  to  the  Falls,  and  showed  that  the  river  descended  a  much  less  height 
then  than  lit  the  present  time.  I  also  found  a  fragment  of  the  floor  of  the  river  of  that 
time  at  Foster*s  Flats,  showing  that  the  Falls  receded  over  three  miles,  while  the 
descent  of  the  river  was  low  and  the  volume  of  water  much  less  than  now.  These  and 
other  features  enabled  me  to  make  an  entirely  new  departure  in  calculating  the  age  of 
the  Falls  based  upon  the  changing  physics  of  the  river,  which,  from  the  data  then  avail- 
able, placed  them  at  32,000  years.  But  the  physical  structure  in  the  region  of  the 
Whirlpool,  for  more  than  two  miles  in  length,  practically  defied  investigation. 

A  new  interest  had  arisen  in  the  Falls,  from  the  utilization  of  the  water  for  power 
purposes  on  the  one  hand,  and  the  preservation  of  the  scenery  of  Niagara  on  the  other. 
One  good  representation  of  the  position  of  the  Falls  in  1819  is  preserved,  but  it  is  not 
sufficiently  accurate  for  exact  comparison  in  determining  the  recession.  In  1842  Prof. 
James  Hall  laid  the  foundation  of  correct  investigation  by  making  a  trigonometrical 
survey.  Again,  in  1875,  1886  and  1890  surveys  were  made ;  all  of  them  by  officials  of 
the  State  of  New  York  or  of  the  United  States,  and  none  by  Canada.  In  October, 
1904,  I  commenced  a  survey,  with  the  assistance  of  engineers  from  the  Electrical 
Development  Company,  of  the  Canadia  n  Falls,  the  recession  of  the  American  Falls 
being  immaterial  on  account  of  its  slowness.  This  was  the  first  Canadian  survey,  and 
the  fifth  in  all  that  had  been  undertaken.  In  June  last,  I  began  the  revision  of  the 
entire  work  of  the  changing  physics  of  the  river.  The  new  features  which  developed 
occupied  very  much  more  time  than  any  one  could  have  anticipated,  but  with  almost 
daily  discoveries.     I  have  spent  about  five  months  in  the  field,  engaged  in  this  work. 
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In  my  eariier  writings  on  Niagara  Falls,  the  discharge  of  the  river  was  based  upon 
the  old  determinations  of  the  United  States  engineers.  These,  however,  are  now  super- 
seded by  very  much  more  accurate  ones  that  have  lately  been  made.  The  various 
power  companies  also  afforded  opportunities  of  detailed  investigation  which  would  not 
have  been  obtainable  at  a  later  date  on  account  of  the  departure  of  the  engineers  who 
had  made  the  measurements. 

In  June,  the  weather  and  the  direction  of  the  wind  were  unfavourable  for  the  ro- 
survey  of  the  crest  of  the  Falls,  but  this  was  accomplished  in  August,  and  revised  in  Octo- 
ber. In  the  latter  part  of  November,  an  important  rock-fall  occurred  which  will  be 
shown,  approximately,  on  the  map.  The  result  of  this  re-survey  of  the  Falls  shows  that 
daring  the  years  from  1890  to  1905  the  recession  has  been  only  about  one-half  of  that 
of  the  previous  fifteen  years.  Only  a  small  portion  of  this  reduction  can  be  attributed  to 
the  use  of  the  water  on  the  American  side.  Part  of  it  is  unquestionably  due  to  the 
shape  of  the  crest  producing  a  greater  resistance,  for  it  has  been  found  that  the  rate  of 
recession  is  far  from  uniform,  except  over  averages  of  long  periods.  But,  by  the  study 
of  the  level  of  Lake  Erie,  records  of  which  have  been  kept,  and  of  the  discharge 
corresponding  to  the  changing  levels,  it  has  been  found  that  this  has  been  greatly  re- 
duced during  these  later  years.  This  has  been  one  of  the  causes  of  the  lessening  of  the 
rate  of  recession  of  the  Falls. 

The  recession  of  the  Falls  shows  that  it  is  not  merely  a  question  of  the  undermin- 
ing of  the  hard,  overhanging  limestones  by  the  removal  of  the  shale  beneath,  but  that 
the  limestones  are  breached  along  joints  which  are  opened  and  are  finally  wedged  off, 
thus  allowing  the  waters  to  strike  upon  lower  ledges,  as  is  shown  in  the  rock-fall  of 
November,  1905,  producing  one  of  the  finest  effects  of  the  cataract.  A  feature  of  the 
recession  is  the  alternating  of  a  broad  or  flat  crescent  with  one  having  a  wedge-shaped 
apex.  Since  1890,  about  one  aero  of  the  rock  at  the  brink  of  the  Falls  has  been  re- 
moved. 

The  width  of  the  river  between  Goat  Island  and  a  fragment  of  the  old  shore  line  at 
Table  Rock  is  about  1,200  feet.  For  purposes  of  computation  this  may  be  taken  as  the 
breadth  of  the  gorge.  If  we  take  the  average  for  the  recession  or  lengthening  of  the 
gorge,  then  we  find  that  during  the  last  fifteen  years  it  amounts  to  2-2  feet  per  annum. 
Between  1890  and  1875  the  annual  average  was  5-4  feet;  between  1875  and  1842  it 
was  4*5  feet  per  annum;  and  between  1842  and  1819  it  was  apparently  much  more. 
This  represents. an  average  since  1842  of  4*2  feet  per  annum.  Since  1842  the  centre  of 
the  Falls  has  receded  285  feet,  all  of  which  was  effected  before  1886,  since  which  time 
the  processes  of  recession  have  been  expended  in  widening  the  crescent. 

Less  than  one-tenth  of  the  total  discharge  of  Niagara  passes  over  the  American 
Falls  ;  the  remainder  coming  down  through  the  Canadian  channel  between  Goat  island 
and  Queen  Victoria  park.  At  the  first  cascade  near  the  head  of  Goat  island,  the  ledge 
of  rock,  apparently  uniform  in  depth,  extends  nearly  to  the  Canadian  shore  and  deter- 
mines the  height  or  level  of  the  river,  which  is  ten  times  as  wide  as  the  channel  on  the 
eastern  side  of  Goat  island.  On  account  of  this  ridge,  the  power  companies  that  take 
their  water  below  it  will  produce  little  or  no  effect  in  disturbing  the  level  of  the  river 
above ;  or,  in  other  words,  lowering  the  water  on  the  New  York  side.     But  one  of  the 
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power  companies  takes  its  water  at  the  end  of  this  ridge  and  has  a  franchise  for  more 
than  double  that  of  the  other  companies.  This  water  when  used  must  draw  off  a  large 
Tolume  of  water  from  the  New  York  side,  and  will  also  affect  the  whole  discharge  fiom 
the  Canadian  Falls,  as  indeed  will  also  the  other  power  companies.  From  the  deter- 
minations of  the  engineers,  it  is  found  that  the  discharge  of  Niagara  Falls  is  reduced  by 
about  23,200  cubic  feet  per  second  when  Lake  Erie  at  Buffalo  is  lowered  one  foot.  During 
the  latter  part  of  June,  the  water  was  high  and  the  discharge  over  Goat  island  shelf  made 
a  oontiuuous  sheet  of  water ;  in  August  it  was  a  few  inches  lower,  and  over  portions  of  the 
ihelf,  the  sheet  was  reduced  to  simply  strings  of  water.  This  will  give  some  idea,  in 
advance,  of  the  effect  of  the  diversion  of  the  water  from  the  river  to  the  various  tunnels. 
The  reduction  of  ten  or  fifteen  per  cent  in  the  discharge  in  the  river  will  narrow  the 
channel  and  divert  the  water  from  its  shallower  portions.  To  modify  the  effect,  the 
Canadian  side  of  the  Falls  has  been  reduced  by  several  hundred  feet 

In  the  course  of  the  survey,  I  observed  what  had  generally  escaped  the  attention 
of  previous  surveyors.  The  International  Boundary  is  not  a  changeable  feature,  but 
was  established  by  the  International  Commissioners  in  1819.  The  boundary  line  has 
never  been  shown  correctly  on  any  map,  that  I  have  seen,  except  that  published  by  the 
U.  S.  Lighthouse  Board.  This  line  is  distant  from  Goat  island  about  300  feet,  so  that 
it  places  all  but  one  horn  of  the  crescent  of  the  Canadian  Falls  in  Canadian  territory,  as 
is  also  the  river  for  some  distance  above  the  cataract.  This  leaves  the  preservation  of 
the  falls  largely  under  the  jurisdiction  of  Canada.  That  this  line  is  not  far  from  the 
deep  part  of  the  channel  is  established  by  soundings  (192  feet),  the  centre  of  the  river 
below  the  falls  being  very  much  more  shallow  (84  feet)  than  the  deep  channel  close 
under  Goat  island  shelf.  This  feature  was  not  discovered  until  I  made  the  first  sound- 
ings ever  undertaken. 

Another  feature  of  the  investigation  was  one  very  difficult  of  execution.  This  was 
the  soundings  of  the  river  in  the  gorge  at  various  points.  A  number  of  soundings  had 
been  made  by  the  United  States  Lake  Survey  in  the  vicinity  of  the  Upper  Steel  Arch 
Bridge,  or  at  the  crossing  of  the  *  Maid  of  the  Mist  \  but  none  had  been  taken  in  front 
of  the  American  Falls,  or  above  it  to  the  crescent.  I  carried  my  soundings  much 
farther  than  the  line  to  which  the  *  Maid  of  the  Mist  *  usually  runs,  and  also  nearly  as 
far  down  as  it  is  safe  to  navigate  the  river  above  Whirlpool  rapids.  Again,  a  line  of 
soundings  across  the  Whirlpool  was  obtained  which  required  a  movable  cable  to  be 
carried  across  the  gorge  from  which  the  sounding  apparatus  was  operated.  As  the 
Whirlpool  contains  so  many  logs, 'which  caught  the  wire  when  it  touched  the  water,  the 
difficulties  were  very  great ;  but  the  soundings  were  eventually  successful.  The  over- 
currents  of  the  river  here  are  not  extraordinary,  but  I  found  the  most  remarkable  under- 
currents, so  that  nearly  all  the  water  describes  a  spiral  form  and  passes  out  as  under- 
currents. Farther  soundings  were  made  across  the  river  just  below  the  outlet  of  the 
Whirlpool.  Here  the  cable  broke  three  times ;  once  with  peril  to  the  men  in  the  boat. 
All  the  depths  were  obtained  by  the  Tanner-Blish  sounding  tubes,  which  record  the 
weight  of  the  superincumbent  water  and  are  unaffected  by  the  velocity  of  the  river. 
This  was  the  only  practicable  method  of  ascertaining  the  depths. 

From  the  soundings  in  the  gorge  it  is  found  that  the  depth  of  the  river  varie* 
greatly  and  shows  many  remarkable  features.     But  it  would  be  premature  to  announce 
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these  results  until  the  significance  of  the  whole  can  be  presented.  Thus,  in  the  centre 
of  the  cauldron  beneath  the  Falls,  and  as  near  the  Falls  as  a  boat  dare  go,  the  depth  was 
found  to  be  84  feet ;  while  close  under  Goat  island  shelf  it  reaches  the  extraordinary 
depth  of  192  feet.  This  feature  by  itself  becomes  only  a  curiosity,  and  is  inexplicable 
unless  the  subject  is  treated  as  a  whole.  However,  I  may  elsewhere  somewhat  enlarge 
upon  this  subject. 

Professor  Hall's  survey  in  1842  shows  the  crest  of  the  Falls  to  be  an  unbroken 
crescent  ;^the  U.  S.  Lake  survey  soundings  in  1875  would  suggest  that  the  middle  of 
the  river  was  deepest;  Prof.  Woodward's  measurements  in  188G,  showing  the  apex  at 
one  side  of  the  crescent,  would  be  suggestive  had  not  the  two  previous  surveys  shown 
the  outline  of  the  Falls  to  be  nearly  regular.  Therefore  it  was  a  surprise  to  find  this 
extraordinary  depth  close  upon  one  side  of  the  cauldron.  Turning  back  to  the  form  of 
the  Canadian  Falls  in  1819,  we  find  a  very  deep  V-shaped  incision  in  the  crest  line 
located  near  Goat  island  shelf,  showing  that  there  the  deepest  channel  was  to  be  found. 
This  feature  was  subsequently  shown  in  repetition  from  1886  to  1890.  Accordingly 
this^deep  sounding  occurs  in  the  line  where  the  changing  apex  of  the  Falls  has  reappeared. 
As  yet,  however,  it  would  be  bold  to  assert  that  even  near  the  present  apex  the  channel 
is  being  excavated  to  this  phenomenal  depth. 

It  is  generally  known  that  at  the  end  of  the  Whirlpool  a  burfed  channel  occurred, 
which,  to  a  great  extent,  gave  rise  to  the  Whirlpool.  As  the  ground  is  levelled  over  in 
this  region  by  drift,  it  could  only  be  studied  at  the  two  ends — at  the  Whirlpool  and  in 
St.  David's  valley,  where  drift  of  greater  depth  occurs.  In  the  apparent  valley  above 
St  David's  I  found  rock  at  250  feet  above  Lake  Ontario,  reducing  the  possibility  of  a 
buried  channel  to  a  breadth  of  not  over  one-third  of  a  mile ;  also  at  some  points  where 
streams  cross  its  edge  the  channel  is  exposed,  showing  it  much  farther  east  than  had 
been  supposed.  Here  the  face  of  the  rocks  of  the  channel  are  highly  glaciated,  thus 
indicating  its  age.  By  well  borings  the  western  border  was  further  established.  At 
1,140  feet  east  of  thie  western  wall  I  sunk  a  well  and  found  it  was  within  the  channel. 
At  another  point  about  630  feet  from  the  western  well  I  have  sunk  aYiother  well  to  a 
depth  of  about  230  feet,  or  to  a  point  about  75  feet  above  the  level  of  the  whirlpool, 
without  reaching  rock.  This  is  to  a  point  below  the  gas  bearing  rocks.  This  work 
will  be  resumed  to  try  to  reach  the  bottom  of  the  channel. 

The  air  currents  in  the  well,  which  were  a  remarkable  feature,  suggest  that  it  is 
in  proximity  to  crevices  that  would  seem  improbable  outside  of  cavernous  rock. 
Wherever  the  drift  of  this  region  is  removed,  a  highly  polished  rock-surface  is  revealed, 
with  the  direction  of  glacial  striae  oblique  both  to  the  face  of  the  Niagara  escarpment 
and  that  of  the  gorge.  While  red,  and  sometimes  blue,  clay  is  found  at  the  surface, 
the  filling  of  the  channel  is  made  up  largely  of  sands  and  more  or  less  angular  gravels 
which  render  boring  very  difficult,  and  no  water  wells  can  be  obtained  in  the  channel. 
At  186  feet  below  the  surface,  in  the  buried  Whirlpool  gorge,  I  found  white  spruce 
wood  in  a  fair  state  of  preservation.  The  drift  here  is  a  subje.'t  which  has  not  been 
systematically  studied  by  any  one,  and  many  new  features  have  been  added  in  this 
survey.  On  account  of  the  character  of  the  drift,  there  has  been  much  uncertainty  as 
to  the  correct  boundary  line  of  the  Niagara  limestone  formation  on  the  one  hand,  and 
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the  Comiferous  limestones  near  Lake  Erie  on  the  other,  with  the  intermediate  Salina 
formation  in  the  fundamental  rock-surface  below  the  drift. 

From  the  study  of  the  beaches,  I  first  pointed  out  many  years  ago,  the  probable 
future  extinction  of  Niagara  Falls  by  the  diversion  of  the  waters  into  the  Mississippi, 
and  computed  the  time  when  the  water  of  the  river  would  be  drained  as  far  back  as 
Buffalo,  at  several  thousand  years.  The  rate  of  the  rise  of  the  land  is  now  challenged 
by  the  new  observations,  and  even  if  these  were  correct,  new  features  hitherto  unob- 
served would  so  modify  the  results  that  probably  much  more  than  5,000  years  must 
elapse  before  Niagara  will  be  diverted  into  the  Mississippi. 

My  full  report  upon  the  subjects  herein  indicated  must  be  lengthy,  and  as  there 
has  not  been  sufficient  time  to  systematize  the  results,  I  must  postpone  publishing  at 
this  moment  the  undigested  facts.  Several  discoveries  of  the  greatest  importance  have 
been  made,  and  much  new  light  on  the  mode  of  recession  of  the  Falls  and  their 
capabilities  has  been  found. 

As  the  natural  gas  of  the  Niagara  peninsula  comes  principally  from  the  Clinnon 
and  certain  of  the  Medina  beds  which  are  dissected  by  the  Niagara  gorge,  I  have  also 
given  this  subject  consideration.  These  rock  beds,  while  they  come  to  the  surface  at 
the  brow  of  the  mountain,  dip  to  the  southward  ;  the  precise  direction  will  be  given 
when  the  computations  are  made.  They  are  at  a  considerable  depth  below  the  surface 
where  the  wells  are  most  productive. 

Including  all  my  previous  work  in  the  region  of  the  Great  Lakes,  the  forthcoming 
report  on  the  Niagara  distiict  is  expected  to  be  the  most  important.  My  former 
estimate  of  the  age  of  Niagara  must  be  increased.  I  have  also,  for  the  first  time, 
satisfied  myself  to  whatjpoint  Niagara  Falls  had  receded  when  Lake  Huron  first  turned 

its  waters  into  Lake  Erie. 

• 
Certain  terraces  about  the  lakes  have  a  most  important  bearing  in  explaining  the 
physical  changes  of  the  Falls.  All  the  work  above  indicated  has  been  done  instru- 
mentally,  so  as  to  arrive  at  the  most  satisfactory  results.  The  borings  are  still  in 
progress  and  more  additional  revisions  in  the  field  will  be  necessary.  But  the  final 
report  is  being  prepared  with  the  utmost  rapidity  and  contains  the  results  omitted  here 
for  the  reasons  above  given.  When  published,  these  discoveries  will  greatly  add  to  the 
knowledge  of  the  geology  of  Niagara  district  and  of  the  Falls. 

It  may  be  added  that  the  water  that  passed  over  the  Falls  during  its  highest 
stage  in  May,  1905,  reached  267,000  cubic  feet  per  second  ;  during  its  lowe-jt  stage  in 
February  the  discharge  fell  to  164,000  cubic  feet  per  second.  These  figures  would 
correspond  to  4,900,000  gross  horse  power  for  the  larger  figure,  and  3,021,000  gross 
horse  power  for  February.  But  the  total  work  done  by  the  river  between  the  two 
lakes  will  double  this  amount. 
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The  Peterborough  Sheet. 

Mr.  W.  A,  Johmton. 

My  instructions  were  to  complete  the  geological  survey  of  the  Peterborough  sheet. 
A  considerable  part  of  this  sheet  had  already  been  surveyed.  The  remaing  part  in- 
cluded the  townships  of  Murray,  Seymour,  Percy  and  Alnwick  in  Northumberland 
county ;  Dummer,  Asphodel,  Otonabee,  Monaghan,  Douro,  Smith,  Ennismore,  Harvey 
and  Galway  in  Peterboro'  county ;  the  northern  part  of  Manvers  and  Cavan  in  Durham 
county  and  Emily,  Ops,  Fenelon,  Verulam,  Somerville,  and  the  southern  part  of  Lutter- 
worth in  Victoria  county.  Nearly  all  the  roads  in  these  townships  were  surveyed  by 
means  of  a  compass  and  a  bicycle  with  cyclometer  attached,  and  the  different  rock 
formations  were  mapped  out  as  weJl  as  the  overlying  drift  would  permit. 

Owing  to  the  absence  of  roads,  the  central  portion  of  the  township  of  Galway  was 
difficult  of  access.  The  main  outlines  of  the  different  crystalline  rocks,  however,  were 
fixed  by  making  traverses  across  it.  I  proceeded  to  Campbellford  on  the  2nd  of  May  . 
and  began  work  at  the  Hastings  line,  east  of  which  the  country  had  already  been  sur- 
veyed. The  month  of  May  was  spent  in  Northumberland  county.  On  June  the  6th 
my  assistant  Benj.  Tett,  B.  Sc.,  joined  me.  During  the  greater  part  of  the  summer  we 
worked  separately,  and  in  this  way  a  considerable  area  was  covered  in  a  comparatively 
short  time.  Mr.  Tett's  work  was  confined  to  the  southwestern  comer  of  the  sheet,  our 
work  being  connected  up  at  several  points.     We  returned  to  Ottawa  on  October  2nd. 

Geological  Description — Nearly  the  whole  of  Northumberland  county  is  covered 
with  drift  which  appears  to  be  everywhere  underlain  by  Trenton  limestone  with  the 
exception  of  the  northeast  comer  where  the  Black  River  formation  comes  in,  resting  on 
Laurentian  gneiss.  The  Trenton  limestone — usually  in  thin  beds  and  containing  an 
abundance  of  well-preserved  fossils — forms  the  bed  and  banks  of  the  Trent  river,  from 
Trenton  to  Healy  falls,  five  miles  above  Campbellford.  This  formation  was  also  seen 
in  various  places  in  the  beds  of  ci'eeks  as  far  west  as  the  village  of  Wark worth.  From 
the  upper  end  of  Crow  bay,  a  few  miles  above  Campbellford,  along  the  Crow  river  to 
the  Hastings  line,  the  Black  River  limestone  rocks  are  exposed,  resting  on  the  Lauren- 
tian gneiss  which  appears  at  Allans  Mills  and  at  the  Crow  rapids.  Westward  from 
Northumberland  county,  roughly  speaking,  a  line  drawn  from  the  village  of  Hastings 
through  Lakefield  and  Fenelon  falls  to  Balsam  lake  would  define  the  boundaries  of  the 
Trenton  on  the  southwest  and  the  Black  River  on  the  northeast. 

The  dividing  line  between  these  Cambro-Silurian  limestones  and  the  Archeean  rocks 
is  very  irregular  and  several  outliers  of  Black  River  limestone  occur  to  the  north  of  the 
Trent  valley  chain  of  lakes  in  Harvey  township,  Peterboro'  county.  In  this  county, 
the  contact  with  the  Laurentian  gneiss  and  amphibolite  occurs  along  the  south  side  of 
Stony  lake  and  Deer  lake,  as  far  as  Buckhorn,  where  it  strikes  northwest  across  Sandy 
lake  to  the  north  shore  of  Pidgeon  lake.  The  islands  of  Stony  lake  are  composed  of 
Laurentian  gneiss,  banded  with  amphibolite. 
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In  Victoria  county  the  Black  River  limestone  extends  as  far  north  as  the  village  of 
Norland  and  east  from  there  to  Silver  lake  on  the  town  line  between  Victoria  and  Peter- 
be  »ro'  counties. 

The  northwesterly  corner  of  the  sheet  is  occupied  principally  by  the  limestones  of 
the  Grenville  and  Hastings  series,  with  several  comparatively  large  areas  of  the  Funda 
mental  gneiss.  One  of  these  areas  occurs  in  the  southeasterly  portion  of  Galway  town 
ship  and  another  in  the  southeasterly  part  of  Lutterworth  aiyl  in  the  vicinity  of  Kin- 
mount.  In  the  central  and  westerly  portion  of  Galway  township  a  large  area  of  crystal- 
line limestone,  interstratified  with  bands  of  gneiss,  amphibolite  and  quartzite  is  develop- 
e  1.  The  general  strike  of  these  limestones  is  S,  30*  W.  with  a  dip  of  30*  towards  the 
S.  E.  They  frequently  contain  bands  of  bluish-black,  partially  altered,  limestones,  and 
limestone-conglomerates  occur  about  the  centre  of  the  west  line  of  Galway.  In  Lutter- 
worth the  gneiss  predominates  with  several  comparatively  small  areas  of  pura  white 
crystalline  limestone,  which  is  more  especially  abundant  around  the  southern  end  of  Gull 
lake.  About  five  miles  south  of  Kinmount,  a  trap  dike,  striking  north  and  south,  cuts 
the  crystalline  limestones  and  interbanded  gneiss,  and,  in  several  other  places  in  Gal- 
way, small  outoroppings  of  volcanic  rocks  were  seen.  The  limestone  is  also  invaded  by 
numerous  granite  and  pegmatite  dikes. 

DRIFT. 

Nearly  the  whole  of  the  country  south  of  the  Trent  valley  chain  of  lakes  is  covered 
with  drift  material.  The  northern  part  of  Durham  county  is  especially  hilly.  Nearly 
all  the  hills  and  ridges  which  have  a  general  trend  towards  the  southwest  were  found  to 
be  composed  of  boulder  clay  with  a  superficial  covering  of  sand  and  gravel.  Only 
occasionally  are  good  gravel  pits  found  like  that  near  Fenelon  Falls. 

LITHOGRAPHIC   STONE   (QUARRY. 

The  only  quarry  examined  was  the  one  situated  slightly  to  the  north  of  Burleigh 
Falls.  From  here  a  first-class  lithographic  building  stone  was  being  shipped  to  Burnt 
River  station,  on  the  Lindsay  and  Haliburton  railway. 

MINERALS. 

Most  of  the  mineral  occurrences  of  this  sheet  have  been  already  described.  None 
of  the  mines  were  in  operation. 

CORUNDUM. 

A  still  further  occurrence  of  corundum  in  the  corundum  belt  of  Ontario  was  dis- 
covered by  my  assistant,  Mr.  Tett,  on  lot  1 2,  concession  i v,  of  the  township  of  Lutter- 
worth, in  Victoria  county.  The  corundum  bearing  rock  here  is  a  pink  syenite,  cutting 
the  gneissic  granite  of  the  district,  and  occupies  an  irregularly  shaped  area  of  thirty  or 
forty  acres,  throughout  a  considerable  part  of  which  corundum  was  found  in  more  or 
less  abundance.  A  small  hill,  over  which  the  road  from  Kinmount  to  Norland  passes, 
is  especially  rich  in  the  mineral,  and  a  considerable  part  of  it  would  probably  go  10% 
corundum.     Associated  with  the  corundum  is  a  small  amount  of  pearly  mica  or  altered 
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corundum  and  magnetite.  This  occurrence  of  corundum  may  prove  valuable  ;  it  is 
easily  accessible,  being  only  about  five  miles  from  Kinmount  on  the  Lindsay  and  Hali- 
burton  railway. 

COAL. 

One  of  the  places  where  coal  was  reported  to  have  been  discovered  was  visited, 
viz.  :  lot  4,  concession  4  of  Ennlsmore,  Peterboro'  county.  A  few  pieces  of  coal  had 
apparently  been  found  in  the  side  of  a  hill  composed  of  sand  and  gravel.  Not  enough 
of  it  was  seen  to  determine  its  character.     No  coal  in  place  was  seen. 


The  Cobalt  Mining  District. 

Dr,  Bobert  Bell 

This  district  has  an  area  of  about  fifteen  square  miles  and  is  situated  on  the  line  of 
the  Timiskaming  and  Northern  Ontario  railway,  its  centre  being  three  or  four  miles 
west  of  the  northern  part  of  Lake  Timiskaming  on  the  Ottawa  river.  Its  surface  is 
undulating,  partly  rocky  and  partly  driftr  covered,  and  is  well  wooded.  On  the  large 
scale,  it  has  a  generally  even  aspect  and  is  interspersed  with  numerous  small  lakes. 

The  rocks  of  the  district  in  general,  provisionally  classified  with  the  sub-Huronian 
or  Keewatin  series,  are  mostly  of  igneous  origin,  consisting  of  granites,  greenstones, 
agglomerates,  volcanic  tufife,  &c,  and  are  favourable  to  the  occurrence  of  metallic  ores, 
should  any  veins  exist  among  them.  It  was,  therefore,  considered  to  be  only  a  matter 
of  time  in  the  evolution  of  the  country  from  a  state  of  wilderness,  when  important 
deposits  of  ores  would  be  discovered  anywhere  among  these  rocks. 

To  the  southward  of  the  igneous  rocks  of  the  Cobalt  district,  quartzites,  crystalline 
schists,  &c.,  of  Huronian  age  occur  around  Lake  Temagami  and  southward,  and  still  far- 
ther south  quartzites  of  the  same  series,  while  still  farther,  in  the  same  direction,  several 
varieties  of  Laurentian  gneiss  are  developed  all  the  way  to  Lake  Nipissing.  To  the 
northward  of  Cobalt,  one  large  and  several  smaller  inliers  of  unaltered,  horizontal  fossi- 
liferous  limestone  of  Niagara  age  rest  upon  the  igneous  and  metamorphic  series. 

In  1887  and  subsequent  years,  the  writer  made  a  geological  reconnaissance  of  the 
region  around  Lakes  Timiskaming  and  Temagami  and  westward.  In  November,  1905, 
and  again  in  April,  1906,  he  visited  the  Cobalt  mining  district  for  the  purpose  of  study- 
ing the  rocks  of  this  particular  area  and  the  modes  of  occurrence  of  the  ores  associated 
with  them. 

Native  silver  and  its  associated  minerals  were  discovered  early  in  the  summer  of 
1903  by  Messrs.  McKinley  and  Darragh,  at  the  southwest  extremity  of  what  is  now 
called  Cobalt  lake.  These  men  were  then  engaged  in  taking  out  ties  for  the  new  rail-, 
way  under  construction.  Having  had  some  experience  in  prospecting,  one  of  them,  in 
breaking  the  rock  at  the  southern  angle  of  the  lake,  close  to  the  right-of-way,  discovered 
small  pieces  of  a  white  metal  embedded  in  it.     On  removing  the  moss  and  black  loam  in 
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the  vicinity,  numerous  small  thin  blackened  plates  of  this  metal  were  found.  About  the 
same  time,  native  silver  was  recognized  in  a  vein  at  the  northeast  end  of  Cobalt  lake 
and  some  large  and  small  rough  blackened  nuggets  of  the  same  metal  were  washed  out  of 
the  earth  on  the  outcrop  of  the  vein.  The  construction  of  the  railway  was,  therefore, 
the  direct  means  of  making  the  discovery  of  what  is  turning  out  to  be  an  important 
mineral  district.  The  "  finds  "  above  mentioned,  however,  attracted  but  little  notice,  as 
the  men  who  made  them  were  directing  their  attention  to  the  discovery  of  copper  ore 
and  not  thinking  of  silver,  none  of  which  had  previously  been  found  in  this  part  of 
Canada,  and  they  were  not  impressed  with  the  possible  significance  of  what  they  had 
found. 

In  November  of  the  same  year,  the  attention  of  Prof.  W.  G.  Miller,  Provincial 
Geologist  of  Ontario,  was  called  to  this  discovery  and  he  paid  a  visit  to  the  locality, 
returning  with  specimens  of  the  silver  and  its  associated  ores.  As  these  had  been  found 
in  only  two  or  three  spots  at  that  time.  Prof.  Miller  could  not  forsee  the  numerous  dis- 
coveries, over  a  considerable  area,  which  have  since  been  made,  but  he  thought  that  the 
prospect  already  located  was  distinctly  promising. 

I  considered  the  discovery  sufficiently  important  to  have  it  thoroughly  investigated 
by  the  Geological  Survey,  and  accordingly  I  engaged  Prof.  Parks,  of  Toronto  Univer- 
sity, to  undertake  the  work  immediately  on  the  close  of  his  college  'duties  the  following 
spring.  In  the  meantime,  the  Ontario  Government  had  sent  Prof.  Miller  to  the  same 
ground  very  early  in  the  season,  (about  the  beginning  of  March).  After  Prof.  Parks 
had  worked  for  some  time  on  the  same  ground  as  Prof.  Miller,  the  latter  proposed 
a  division  of  their  operations,  so  as  to  avoid  duplication.  As  it  appeared  that  the 
silver-bearing  district  might  extend  a  considerable  distance  to  the  northward,  he 
suggested  that  Prof.  Parks  should  explore  in  that  direction,  while  he  himself  would 
operate  to  the  southward." 

At  the  present  time,  openings,  showing  more  or  less  native  silver,  have  been  made 
in  probably  nearly  a  hundred  diflerent  spots  within  the  fifteen  square  miles  above 
mentioned  as  comprising  the  productive  silver  district  of  Cobalt.  With  few  exceptions, 
these  openings  have  been  made  in  what  is  locally  called  a  "  conglomerate,"  but  which  is 
more  properly  an  agglomerate,  containing  numercms  irregularly  distributed  angular  and 
rounded  fragments,  mostly  of  gray  and  red  granite,  and  of  the  porphyrite  itself  in  a 
somewhat  soft  bluish  and  greenish  gray  matrix  of  hornblende  porphyrite  or  porphyritic 
tuff.  The  fragments  are  seldom  large,  and  they  are  generally  verj'  irregularly  dis- 
tributed, partly  in  bunches,  but  in  other  parts  they  are  sparsely  disseminated. 

The  agglomerate  has  a  general  horizontal  aspect,  but  there  appears  to  be  little 
or  no  evidence  of  aqueous  stratification  in  the  agglomerate  itself,  or  of  the  action  of 
water  in  the  arrangement  of  the  fragments,  which  are  scattered  through  the  mass  at  all 
angles.  The  weathered  surfaces  have  the  character  and  appearance  of  a  volcanic  rock 
and  not  of  a  conglomerate.  The  fragmental  character  of  this  rock  prevails  at  the 
surface  throughout  most  of  the  silver-bearing  area,  but,  in  the  deepest  workings,  it 
shows  a  tendency  to  become  non-f ragmen tal.  The  colours  of  fresh  fractures  are 
generally  bluish  and  greenish  gray,  but  at  some  localities  the  colour  is  a  dirty  drab  and, 
on  close  inspection,  this  shows  a  mottled  character  of  lighter  and  darker  shades.     It  is 
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doubtful  if  this  agglomerate   is  equivalent  to  either  the  Lower  or   Upper   slate  con- 
glomerate of  the  Huronian  system  north  of  the  St.  Mary  river. 

At  some  places  in  the  district,  the  agglomerate  passes  into  or  includes  fine  grained 
gray  or  drab  slaty  rock,  and  at  others  gray  arkoee  or  greywacke,  grading  into  a  variety 
of  impure  quartzite.  The  total  thickness  of  these  rocks  has  not  been  ascertained.  At 
the  Larose  mine,  the  upper  stratum  consists  of  about  twenty-five  feet  of  the  fragmental 
agglomerate,  underlain  by  an  equal  thickness  of  gray  slate,  which  together  form  a  cliff 
fifty  feet.  high.  The  surface  then  slopes  down  from  the  foot  of  the  cliff  for  thirty  or 
forty  feet  to  the  collar  of  the  shaft,  which  has  been  sunk  on  a  group  of  small  silver- 
bearing  veins,  separated  from  one  another  by  the  coimtry-rock,  and  having  an  average 
width  of  four  or  five  feet.  At  the  time  of  my  visit  last  November,  this  shaft  had  been 
sunk  through  the  agglomerate  to  a  depth  of  ninety  feet,  and  a  drift  run  for  about  100  feet 
to  the  northeast  and  350  feet  to  the  southwest.  The  country-rock  on  either  side  of  the  vein 
was  seen  to  carry  metallic  silver  at  many  places  throughout  this  length.  At  one  point 
to  the  south  westward  of  the  shaft,  the  vein-group  bulges  to  a  width  of  about  twelve  feet 
and  shows  distinct  parallel  veins  in  the  roof  of  the  drift.  Within  fifty  feet  of  t^e 
southwestern  extremity  of  the  workings,  at  that  date,  the  vein  divided  into  two 
branches,  both  of  which  were  rich  in  silver.  During  the  winter  the  shaft  was  continued 
to  a  depth  of  205  feet  from  the  collar  to  the  bottom  of  the  sump,  and  at  200  feet,  a 
tunnel  was  driven  forty  feet  N.  E.  and  50  feet  S.  W.  from  the  shaft.  A  winze  was 
also  sunk  from  the  90  to  the  200  feet  level,  at  a  distance  of  150  feet  from  the  shaft 
In  the  200  feet  level  are  two  veins  of  calcite,  separated  by  dark  slaty  country  rock. 
This  latter  as  well  as  the  veins,  is  rich  in  native  silver  in  the  form  of  plates  and 
rough  nuggets.  The  rock  breaks  into  lumpy  schist-like  fragments  with  smooth  surfaces 
showing  numerous  thin  leaves  and  scales  of  native  silver  on  a  large  proportion  of  thenu 

Both  the  natural  exposures  and  the  artificial  openings  show  that  the  agglomerate 
formation  is  divided  into  approximately  rectangular  blocks  by  two  sets  of  dry  vertical 
joints.  Lines  of  fissure  follow  the  courses  of  some  of  those  joints  and  along  those 
the  mineralized  veins  occur.  Their  gangue  consists  of  calcite.  Sections  of  the  veins  are 
sometimes  completely  filled  by  metallic  ores,  especially  smaltite  or  diarsenide  of  cobalt. 

With  the  agglomerate  and  slate  ash  series,  above  described,  are  associated  arkoee 
or  greywacke,  quartzite  and  crystalline  diabase.  The  slaty  €tsh  rock  is  not  identical 
with  true  or  argillaceous  slate,  but  consists  of  the  finer  material  derived  from  the 
modification  by  water  of  ashes  and  other  volcanic  materials,  which  became  broken  up 
and  assorted  when  they  came  under  the  influence  of  the  primeval  sea.  They  are 
generally  dark-coloured  and  obscurely  banded  parallel  to  the  horizontal  cleavage.  In  the 
country  to  the  westward  of  the  Cobalt  district,  along  the  Montreal  river,  around  Lady 
Evelyn  lake,  <fcc.,  it  is  a  common  thing  to  see  alternations  of  strata  of  considerable 
thickness,  consisting  of  quartzites,  arkose  and  this  slate-like  rock,  which  have  evidently 
been  separated  by  water  from  the  volcanic  materials  that  were  being  produced  in 
abundance  at  that  period  of  the  earth's  history  and  assorted  into  separate  deposits  of  the 
coarser  and  finer  materials. 

The  thickness  of  the  agglomerate  and  slates,  tuff  or  porphyrite  probably  varies 
considerably.     At  the  Larose  mine  these  rocks  have  a  known  jdepth  of  at  least  295  feet^ 
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made  up  as  follows  :  Upper  half  of  the  cliff  above  the  mine,  25  feet  of  agglomerate  ; 
lower  half  of  cliff,  25  feet  of  slates ;  slope  from  foot  of  cliff  to  collar  of  sh'aft,  agglomerate 
about  40  feet ;  same  rock  to  first  level,  90  feet ;  from  first  level  to  bottom  of  sump, 
porphyrite  tuff,  115  feet. 

Along  some  of  the  joint-planes  of  either  of  the  sets  already  mentioned  as  traversing 
the  agglomerate,  a  disturbance  accompanied  by  fissuring  has  occurred  and  these  con- 
stitute the  broken-up  veins  carrying  the  silver  and  other  metals.  It  was  observed  that 
the  stronger  joints  with  slicken-sided  walls  often  run  in  pairs  close  together,  with  a  silver- 
bearing  calcite  vein  in  one  or  both  of  them.  These  joint-veins  sometimes  curve  round 
through  considerable  angles  up  to  90*  and  they  also  give  off  branches.  Examples  of  this 
may  be  seen  at  Little  mine,  from  which  a  greater  quantity  of  silver  is  said  to  have  been 
extracted  than  from  any  other  opening  in  the  district.  Some  branching  cracks,  only 
about  a  quarter  of  an  inch  wide,  filled  with  a  fine  red  earth,  run  from  one  of  the  veins 
into  the  wall  rock.  This  red  earth  was  found  to  be  very  rich  in  silver,  although  no 
visible  grains  of  the  metal,  or  of  any  of  its  compounds,  could  be  detected  by  washing  it. 

On  the  same  vein  which  runs  N.  23"  W.,  a  shaft  has  been  sunk  to  a  depth  of  106 
feet,  from  which  a  cross-cut  has  been  made  for  60  feet  east  and  70  feet  west.  The  rocks 
cut  by  the  shaft  are  blue  agglomerate  at  the  surface,  followed  by  bright  gray  arkose, 
approaching  quartzite,  with  an  occasional  rounded  fragment  of  granite.  Below  this  is 
the  slaty  rock  which,  on  weathering,  shows  dull  lines  of  stratification.  Its  colour  is 
from  dark  bluish  and  greenish  gray  to  nearly  black. 

Horizontal  thrusts,  dislocating  the  veins  from  two  to  ten  feet,  have  occurred  in  some 
places.  Examples  of  these  may  be  seen  at  Little  mine.  Cobalt  Hill  mine  and  in  the 
tunnel  into  the  cliff  just  above  the  Larose  mine. 

A  considerable  portion  of  the  eastern  part  of  the  Cobalt  district  is  occupied  by  dark 
greenish-gray  crystalline  diabase  in  proximity  to  the  agglomerate.  In  places  this 
greenstone  is  probably  intruded  as  dikes  and  masses  in  the  agglomerate  and  its 
associated  rocks ;  while  in  others  it  may  occur  as  sills  or  overflows,  lying  in  or  upon 
these  rocks. 

Silver-bearing  calcite  veins,  which  also  carry  smaltite  and  resemble  those  in  the 
agglomerate  in  some  other  respects,  traverse  the  diabase  at  several  localities  in  the 
district.  Veins  of  this  character  occur  on  the  following  properties  : — Violet  or  Handy, 
Welsh  and  Giles  (north  of  the  Foster  mine),  the  Jacobs  mine,  the  Hargraves,  or 
McMillan,  (south  of  the  Jacobs).  Diabase  also  occurs  at  the  Watts  or  W.  A.  Allan 
mine.  The  Ben  mine  on  the  shores  of  Lake  Timiskaming,  now  owned  by  Mr.  Hotehkiss 
and  associates,  is  in  the  agglomerate,  but  a   greenstone  rock  occurs  not  far  from  it. 

The  majority  of  discoveries  of  silver,  so  far  made  in  the  Cobalt  district,  occur 
along  lines  running  about  northeast  and  southwest.  But  there  is  another  set  of  veins 
crossing  this  course  nearly  at  right  angles.  Two  veins  of  this  set  traverse  the  property 
of  the  Larose  Mining  Company,  the  more  northeasterly  of  which  has  been  worked  by 
running  a  tunnel  along  the  vein  into  the  cliff  which  rises  a  short  distance  to  the  south- 
eastward of  the  shaft.  The  other  cross  vein  outerops  on  the  flat  top  of  the  hill  at  about 
200  yards  to  the  south  westward  of  the  last.  Here  the  earth  has  been  removed  so  as  to 
26—7 
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expose  the  glaciated  surface  of  the  agglomerate.  In  one  part  of  the  smoothed  surface, 
the  vein  shows  itself  as  a  reticulated  shining  streak  of  polished  silver  and  rock,  three 
or  four  inches  wide.  A  neighbouring  part  of  this  vein  has  been  opened  and  a  consider- 
able quantity  of  rich  ore  removed. 

The  silver-bearing  veins  of  the  agglomerate  throughout  the  district  are  themselves 
small,  but  since  much  of  the  ore  is  derived  from  the  branch  veins  and  the  country  rock 
adjoining  them,  they  are  more  important  than  might  be  supposed  at  first  sight.  The 
gangue  consists  of  calcite,  derived  from  the  agglomerate,  with  rarely  a  little  quartz. 
The  vein-matter  is  generally  much  split  up,  fractured,  faulted  and  brecciated  and  many 
miniature  horses  are  included.  Branches  are  sent  oflE^  which  often  follow  the  secondary 
dislocations  accompanying  the  main  disturbance  that  caused  the  vein.  Yet  there  ia 
usually  a  continuity  of  productiveness  along  the  general  plane  of  fracture.  On  either 
side  of  this  broken-up  and  interrupted  plane  the  wall-rock  on  either  side  may  contain 
much  native  silver  in  the  form  of  plates,  sheets  and  leaves,  filling  small  fissures  or 
gashes. 

The  values  are  mostly  in  the  silver,  all  the  other  ores  being  wprth  comparatively 
little.  From  the  information  I  could  gather  as  to  the  output  of  the  different  mines,  the 
total  value  of  the  silver  produced  in  the  district,  from  the  time  the  first  openings  were 
made  until  the  beginning  of  April  of  the  present  year,  amounts  to  upwards  of  $1,500,000 
and  it  may  approacii,  but  does  not  exceed,  $2,000,000. 

The  following  twelve  metals  have  been  found  in  the  veins  above  described  : — Silver, 
cobalt,  nickel,  copper,  lead,  arsenic,  antimony,  bismuth,  iron,  manganese,  zinc  and, 
lastly,  gold  in  small  quantity  in  one  or  two  instances.  Most  of  these  metals  have  here 
entered  into  numerous  combinations,  among  themselves  and  with  sulphur  and  oxygen, 
to  form  a  variety  of  somewhat  uncommon  mineral  species. 

The  presence  of  such  a  number  of  different  metals  is  a  hopeful  sign  and  one  of  the 
proofs  that  the  containing  rocks  are  essentially  of  igneous  origin,  notwithstanding  the 
local  modification  of  parts  of  them  by  water. 

For  convenience,  I  use  the  word  "mine  "  in  the  same  sense  as  do  the  prospectors  of 
Cobalt,  namely,  to  indicate  any  artificial  opening  in  the  rock,  such  as  a  shaft,  an  open 
cut,  &c.,  instead  of  restricting  it  to  its  true  meaning. 

The  silver  and  the  ores  of  the  other  metals  usually  occur  irr^^larly  in  bunches  or 
scattered  through  the  calcite  and  also  through  the  country  rock  between  the  small  veins 
of  the  groups,  as  well  as  for  some  distance  inward  from  the  walls.  Most  of  the  metallic 
silver  is  found  in  flat  plates  with  extremely  ragged  and  irregular  edges,  which,  judging 
from  a  parcel  of  150  or  200  pounds  in  the  office  of  the  Nipissing  Mining  Company,  will 
weigh,  on  an  average,  from  one-quarter  to  one-half  pound  each.  In  the  open  cut,  called 
No.  26,  on  this  company's  proj)erty,  I  saw,  at  a  depth  of  30  feet,  a  vein  of  coarse 
crystallized  calcite  4  inches  wide,  thickly  studded  with  bright  silver  to  the  extent  of 
fully  20  per  cent  of  its  weight.  Only  4  feet  in  height  as  rich  as  this  was  exposed,  but 
it  passed  into  the  rock  below  maintaining  its  width  and  value.  A  specimen  of  this  vein 
weighing  130  pounds  was  taken  to  the  Company's  office.  Specimens  of  pure  silver, 
weighing  from  a  few  pounds  up  to  twenty  or  more,  have  been  obtained  in  a  number  of 
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the  mines  and  several  pieces  rich  enough  to  be  called  ^'  nuggets  "  have  been  found.  A 
piece  of  rich  ore,  5  inches  thick  and  weighing  258  pounds,  was  found  in  the  surface 
debris  lying  upon  the  outcrc^  of  the  Larose  vein  on  the  west  side  of  the  shaft.  It 
originally  formed  a  part  of  the  full  width  of  one  "rib"  of  the  vein  and  has  a  somewhat 
laminated  structure,  the  layers  being  composed  of  smaltite,  niccolite,  native  silver  and 
calcite.  This  specimen  was  purchased  for  the  Museum  of  the  Geological  Survey  and,  in 
order  to  ascertain  the  value  of  its  silver  content,  five  holes  were  bored  through  it.  The 
drillings  from  these,  on  analyses,  were  found  to  contain  about  18  per  cent  of  silver.  The 
high  specific  gravity  of  the  smaltite  and  niccolite  gave  rise  to  a  belief  that  this  "nugget" 
might  contain  a  larger  percentage  of  silver.  A  mass  of  calcite  and  silver,  said  to  weigh 
about  700  pounds,  taken  out  of  the  Larose  mine,  was  described  as  being  so  strongly  held 
together  by  the  silver  as  to  require  the  use  of  cold  chisels  to  cut  it  into  pieces  of  con- 
venient size  to  ship.  "Nuggets"  of  mixed  silver  and  calcite,  weighing  upwards  of  100 
pounds,  are  exhibited  in  the  banks  at  Cobalt  and  in  some  of  the  mining  companies' 
offices  in  the  district. 

As  a  striking  example  of  the  numbers  of  heavy  pieces  of  native  silver  which  may  be 
picked  out  of  the  ore  after  it  has  passed  through  the  crusher,  I  may  mention  that  Mr. 
W.  H.  Linney,  Superintendent  for  the  Nipissing  Mining  Company,  informed  me  that  last 
year  he  had  made  a  shipment  to  Mr.  Ellis  P.  Earle,  31  Nassau  street.  New  York,  one  of 
the  partners  in  this  company,  of  a  petroleum  cask  containing  3,977  ounces  of  metallic 
silver  and  a  large  mass  of  niccolite  with  native  silver  protruding  from  it  on  all  sides,  and 
which  was  afterwards  found  to  contain  780  ounces  of  this  metal.  The  value  of  all,  at 
60  cents  per  ounce,  was  $2,854.  At  the  offices  of  nearly  all  the  mines  in  the  district, 
the  visitor  is  shown  numbers  of  heavy  pieces  of  native  silver  taken  out  of  the  I'espective 
-mines. 

The  concentration  of  the  silver  in  the  metallic  form  near  the  present  surface  or  at 
a  moderate  depth  has  no  doubt  been  due  to  a  chemical  or  electro-chemical  process  during 
a  considerable  period  in  former  geological  times,  by  which  compounds  of  silver  were 
reduced  and  deposited  in  their  present  form.  It  is  not,  therefore,  to  be  expected  that 
such  heavy  native  silver  will  continue  to  any  great  depth.  In  the  deepest  parts  of  the 
Larose  mine,  200  feet  from  the  su^ace,  a  notable  increase  in  the  proportion  of  argentite 
has  already  taken  place,  dark  red  silver  (pyrargyrite)  has  made  its  appearance  and  the 
changes  due  to  surface  influences  in  the  wall  rocks,  gangue  and  ores,  are  less  noticeable, 
as  all  these  have  assumed  a  firmer  and  fresher  appearance. 

The  following  notes  on  some  of  the  individual  mines  of  the  Cobalt  district  are  partly 
from  personal  examination  and  partly  from  descriptions  given  me  by  reliable  persons, 
mostly  the  agents  or  the  original  owners  of  the  properties.  Up  to  the  beginning  of 
April,  about  forty  different  properties  had  been  or  were  being  worked.  %  With  three 
exceptions  the  depth  attained  was  less  than  100  feet,  and  in  most  cases  it  did  not  exceed 
30  feet.  At  the  Larose  mine,  the  shaft  (including  sump)  was  205  feet  deep  ;  at  th^ 
Trethewey  mine  (J.B.  6)  100  feet,  and  at  Little  mine  106  feet.  The  company  which 
has,  so  far,  produced  most  silver  is  the  Nipissing,  which  owns  900  aci'es  of  mining  land 
to  the  southeast  of  Cobalt  lake.  Its  mining  operations  have,  as  yet,  been  confined  to 
one  lot — R.L.  404 — comprising  only  10  per  cent  of  the  whole,  but  which  includes  th© 
Cobalt  Hill  mine  on  its  north  side  and  Little  mine  in  its  southwest  corner.  Twenty-five 
26— 7i 
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other  separate  openings  have  been  made  on  this  lot,  all  in  agglomerate  rock.  They  have 
been  numbered  in  the  order  in  which  work  was  commenced  upon  them,  and  more  or  less 
silver  has  been  extracted  from  each.  Only  three  of  these  openings  exceed  30  feet  in 
depth.  According  to  the  records  in  the  books  in  the  local  office  of  the  company,  these 
workings  have  produced,  since  oJ)erations  began  in  1904,  silver,  with  a  small  proportion 
of  other  metals,  to  the  value  of  $1,045,000,  of  which  about  $145,000  worth  is  still  in  the . 
storehouse  at  the  mines. 

From  Little  mine,  a  shipment  of  20  tons  was  sent  to  market  a  year  ago.  It  assayed 
4,800  ounces  per  ton.  At  60  cents  per  ounce  this  amounted  to  $57,600  and  was  the  best 
car-load  which  has  yet  been  exported' from  the  Nipissing  Company's  mines. 

At  the  working  on  the  Company's  property,  called  No.  19,  there  is  an  open  cut  50 
feet  deep  and  about  200  feet  long  with  a  breadth  of  6  or  7  feet.  It  is  said  that  out  of 
this  cutting  200  tons  of  ore  were  taken,  worth  $1,200  a  ton  or  a  total  of  $240,000, 
which  is  more  than  has  been  produced  by  any  other  single  opening  in  the  district. 

In  the  southeastern  part  of  Lot  R.  L.  404,  and  close  to  the  shore  of  Petersons  lake, 
are  situated  the  open  cuts  called  Nos.  12,  13,  15  and  21,  at  two  of  which  work  was  going 
on  at  the  time  of  my  visit.  Very  rich  ore  has  been  found  in  No.  1 2,  and  the  superin- 
tendent^stated  that  $25,000  worth  of  silver  had  been  taken  out  of  it ;  also  that  some  of 
the  dressed  ore  of  No.  13  assayed  as  high  as  3,500  ounces  per  ton,  and  none  less  than 
2,500  ounces. 

Three  car-loads  of  30  tons  each,  or  90  tons  in  all,  of  cobalt  and  nickel  ore  were 
reported  as  having  been  sent  last  year  from  the  Cobalt  Hill  mine.  The  Company 
received  almost  nothing  for  the  nickel  and  arsenic  contained  in  the  ore.  It  was  rather 
a  singular  fact  that  this  ore  contained  less  than  half  an  ounce  of  silver  to  the  ton. 
From  the  same  mine,  in  1904,  the  Nipissing  Company's  books  show  that  397,310 
pounds  of  smaltite,  containing  onlj  5  J  ounces  of  silver  to  the  ton,  were  sent  to  New 
York.  The  heaviest  single  mass  of  cobalt  ore  found  upon  the  Nipissing  Company's 
land  was  in  No.  8  open  cut,  which  is  about  100  feet  long  and  runs  about  east  and  west, 
From  this  opening  132,000  pounds  of  cobalt  ore,  containing  lOper  cent  of  the  metal,  were 
taken  out.  One  large  slab  of  solid  smaltite  was  removed  which  was  16  inches  in  thick- 
ness and  weighed  over  two  tons.  In  this  cutting,  great  quantities  of  cobalt  bloom  were 
uncovered  along  the  south  wall.  The  labourers  threw  it  out  in  shovelfuls,  in  the  form 
of  a  plastic  mass. 

The  workings  known  as  the  Trethewey  mines  are  situated  on  lots  J.B.  7  and  J.B.  6. 
Silver  was  discovered  by  Mr.  W.  G.  Trethewey  on  both  of  these  lots  on  the  same  day, 
23rd  May,  1904.  The  more  northern  lot,  J.B.  7,  which  belongs  to  Mr.  Trethewey  per- 
sonally, is  called  the^New  Ontario  mine.  The  principal  vein  on  this  location  is  8  inches 
wide  and  runs*nearly  east  and  west.  A  shaft  was  sunk  upon  it  to  a  depth  of  70  feet. 
On  driving  eastward  [at  this  depth,  the  vein  soon  forked.  The  drift  was  continued  40 
feet  on  the  northern  and  1 90  feet  on  the  southern  division.  This  again  split  up  into 
branch  veins  comprised  in  a  breadth  of  7  or  8  feet,  between  which  the  wall-rock  was  well 
charged  with  silver,  andjthe  small  branches  were  also  *shot  through'  with  the  native  metal. 
After  much  work  had  been  done  on  the  south  fork,  an  experimental  break  was  made 
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into  its  southern  wall  and  after  crosscutting  only  four  feet  a  larger  vein  than  the  one 
being  worked  was  struck,  which  materially  increased  the  output.  A  good  deal  of  stop- 
ping was  done  on  the  small  veins  and  adjoining  rock,  and  prior  to  November,  1905,  44 
tons  of  ore  which  had  been  taken  from  these  workings  had  been  sent^to  New  York  in 
two  cars  and  sold  for  $110,000.  Two  other  car  loads  of  lower  grade  ore  were  also  senl. 
Immediately  adjacent  to  the  veins,  the  wall-rock  holds  sheets  or  plates  and  nuggets  of 
silver.  One  of  the  former  had  a  superficies  of  about  25  square  inches.  Some  small 
boulders  of  granite,  about  the  size  of  a  man*s  head,  taken  out  of  the  agglomerate  had 
been  fractured  %n  situ  and  were  penetrated  by  veins  or  sheets  of  native  silver.  The 
gangue  of  all  the  veins  here  is  calcite  and,  besideis  the  native  silver,  it  holds  smaltite  and 
niccolite. 

Captain, Reddington,  in  charge  of  these  properties,  informed  me  on  the  [Idth  of 
April,  1906,  that  since  last  November,  two  car  loads  of  ore  had  been  sent  to  New  York, 
one  consisting  of  28  tons  of  rich  material,  which  sold  for  $68,000.  The  second  car 
carried  about  30  tons,  but  he  had  not,  at  that  date,  received  the  return  for  it.  These ' 
shipments,  together  with  some  ore  on  hand  at  the  biine  will,  it  is  said,  make  a  total 
yield,  so  far,  of  about  $200,000. 

On  lot  J.  B.  6,  immediately  adjoining,  to  the  south,  the  property  last  described, 
seven  silver-bearing  veins  have  been  discovered,  all  of  which  run  nearly  east  and  west. 
On  vein  No.  1,  where  the  initial  discovery  was  made  at  the  time  the  claim  was  staked, 
a  shaft  has  been  sunk  to  a  depth  of  100  feet  at  a  point  200  feet  southeast  of  the  70 
feet  shaft  above  described  on  J.  B.  7.  From/  the  bottom  of  this  shaft  a  drift  has  been 
run  60  feet  east  and  40  feet  west  following  th^  vein.  The  latter  consists  of  a  group  of 
stringers,  all  much  broken  up  and  mixed  with  the  wall-rock.  Sometimes  there  is  a 
streak  of  vein-matter  on  one  or  both  sides  of  this  group.  Native  silver,  in  the  form  of 
bright  leaves,  occurs  in  the  rock  among  the  stringers,  but  most  of  the  metal  is  found  in 
the  walls  adjoining  them.  Open  cuts  have  been  made  on  the  other  six  small  veins  and 
native  silver  has  been  found  in  all  of  them  in  the  form  of  large  disseminated  grains, 
which  sometimes  occur  in  considerable  bunches.  The  largest  of  these  open  cuts  is  50 
feet  south  of  the  above  shaft  and  is  70  feet  long  by  30  feet  deep.  The  country-rock  at 
the  openings  on  both  J.  B.  7  and  J.  B.  6  consists  of  a  blue-gray,  soft,  fine-grained  or 
amorphous  tufa,  which,  towards  the  surface,  holds  rounded  and  angular  fragments  of 
volcanic  ash-rock  and  of  gray  granite. 

Among  other  openings  visited  in  this  part  of  the  district,  were  the  Timiskaming 
and  Hudson  Bay  and  the  McKinley  and  Darragh  mines.  The  last  named  has  been  al- 
ready mentioned  as  the  site  of  the  first  discovery  M  silver  in  the  district.  Only  a  small 
amount  of  work  had  been  done  on  this  property,  but  an  opening  which  had  been  made 
on  a  vein  at  the  water's  edge  in  the  southern  angle  of  the  lake,  showed  a  promising 
amount  of  native  silver,  together  with  some  smaltite. 

At  the  Timiskaming  and  Hudson  Bay  Company's  mine  the  silver-bearing  vein  which 
was  worked  runs  northeasterly  and  is  four  inches  wide,  with  silver  also  in  the  walls.  I 
was  informed  that  here  a  stope,  only  30  feet  long  and  25  feet  high,  had  yielded  two  car 
loads  of  ore,  which  sold  in  New  York  for  $32,500  and  $7,000  respectively. 
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The  Jacobs  mine,  already  mentioned,  lying  to  the  southeast  of  Petersons  lake, 
affords  one  of  the  best  examples  of  a  silver  bearing  vein  cutting  the  dark  greenish-gray 
crystalline  diabase  of  the  district.  The  vein,  which  is  of  calcite,  runs  north  and  may  be 
seen  along  the  west  side  of  an  adit  which  has  been  driven  1 20  feet  on  its  course  into 
the  side  of  a  hill.  At  first  the  vein  is  only  two  or  three  inches  wide,  but  in  advancing 
into  the  adit  it  is  seen  to  increase  to  four  and  eight  inches,  and  in  one  part,  where  it  is 
split  up  and  brecciated,  it  has  a  width  of  ten  inches  and  holds  bunches  of  native  silver. 
In  another  part  also  the  vein  was  observed  to  be  rich  in  the  metal.  Higher  up  the 
hill,  fin  open  cut  has  been  made  along  the  same  vein  with  a  depth  of  25  feet,  for  a 
distance  of  70  feet,  from  which  it  is  continued  on  the  adjoining  White-Hargraves 
property.    'Smaltite  and  a  mineral  like  niccolite  also  occur  along  this  vein. 

The  captain  in  charge  informed  me  that  23  tons  of  ore,  containing  about  3,000 
ounces  of  silver  to  the  ton,  besides  a  little  cobalt,  nickel  and  arsenic,  had  been  shipped 
from  the  mine  during  the  present  spring ;  also  that  last  year  two  car  loads  of  ore  had 
been  sent  from  this  vein  and  three  from  another  one,  which  had  been  previously  opened 
on  the  property. 

Mr.  Henry  Richardson,  manager  of  the  McLeod  and  Glendenning  (or  Hanson) 
mine,  informed  me  that  two  calcite  veins  occur  on  that  property,  300  feet  apart,  both 
running  northeast  and  southwest.  The  one  to  the  northwest  is  in  diabase  and  is  rich 
in  silver,  with  smaltite  ;  while  the  other  is  in  slaty  agglomerate  and  carries  no  silver. 
The  widest  part  of  the  productive  vein  is  four  inches.  The  mine  consists  of  an  open' 
cut  60  feet  long.     Ten  tons  of  ore  have  been  shipped. 

Mr.  Richardson  also  informed  me  that  the  Violet  mine,  on  the  lot  adjoining  the 
Hanson  to  the  north,  is  entirely  in  diabase.  Some  of  the  rock  is  liere  rather  coarsely 
crystalline,  while  some  of  it  is  fine-grained  and  as  darkly  coloured  as  that  of  the  Jacobs 
mine.  The  Violet  mine  has  a  shaft  90  feet  deep  and  a  cross-cut  level  haa  been  started 
to  the  southward.  A  little  silver  ore  has  been  taken  out  of  an  open  cut.  Both  the 
Hanson  and  the  Violet  mines  show  a  good  deal  of  smaltite. 

The  Drummond  mine  is  at  the  east  end  of  Kerr  lake.  .  Here  two  smaltite  veins 
occur  about  8  feet  apart.  Between  these,  horizontal  streaks  of  silver  are  found  in  the 
agglomerate  which  constitutes  the  country  rock.  There  is  an  open  cut  about  20  feet 
deep  and  a  shaft  is  being  sunk. 

The  northern  angle  of  the  Lumsden  and  Booth,  or  Gillies,  timber  berth  protrudes 
from  the  south  into  the  centre  of  the  silver  district.  This  has  not  been  disposed  of  by 
Government  for  mining  purposes  and  it  has  not  been  referred  to  in  the  above  descrip- 
tions of  silver-bearing  properties,  although  some  rich  veins  are  known  to  occur  in  it. 

The  number  of  veins  or  vertical  zones  of  fracture  carrying  silver,  which  have  been 
already  found  in  so  limited  an  area  as  the  Cobalt  silver  district,  must  be  considered 
large,  and  the  question  is  asked — what  are  the  prospects  for  further  discoveries  within 
the  district  in  the  future  ?  Where  so  many  discoveries  have  been  made,  while  so  large 
a  proportion  of  the  surface  of  the  rock  is  covered  with  earth  and  this  again  by  a  thick 
growth  of  coniferous  trees  and  deep  moss,  it  is  reasonable  to  expect  that  many  more 
will  follow  when  the  timber  is  removed  and  extensive  costeaning  is  undertaken. 
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The  Nipissing  Company  is  installing  heavy  machinery  for  the  purpose  of  pumping 
water  from  Petersons  lake  to  high  levels,  with  a  view  to  washing  the  earth  entirely  oflf 
the  surface  by  the  hydraulic  process.  This  will  allow  of  a  complete  search  being  made 
for  the  outcrops  of  the  vertical  silver-bearing  zones,  which  are  often  inconspicuous  at  the 
surface  and  might  escape  discovery  by  the  ordinary  methods  of  prospecting. 

From  our  present  knowledge  it  would  appear  that  the  silver  has  a  regional  environ- 
ment as  well  as  certain  local  geological  relations,  resembling  the  mode  of  distribution  of 
Uie  richer  nickel  ores  in  the  Sudbury  district.  There,  outside  of  a  certain  area,  although 
the  geological  conditions  may  be  similar,  no  one  ore  rich  enough  to  work  can  be  found. 
Similar  phenomena  obtain  in  other  parts  of  the  world  in  regard  to  other  metals,  such  as 
tin  and  mercury.  Although  diligent  prospecting  has  been  carried  on  throughout  a 
large  area  outside  of  the  silver  district  immediately  around  Cobalt,  no  discoveries  of 
similar  occurrences  of  silver  have  been  made.  I  may,  however,  mention  that  traces  of 
native  silver  have  been  discovered  recently  on  the  east  side  of  Lake  Timiskaming  at  a 
place  which  lies  in  a  line  with  the  northeasterly  course  followed  by  the  successive  silver 
mines  in  the  centre  of  the  Cobalt  district.  This  discovery  is  close  to  the  Wright  silver- 
lead  mine,  which  is  in  A  very  pronounced  volcanic  agglomerate.  A  thorough  explore- 
ation  of  this  part  of  the  lake  shore  and  the  country  behind  it  might  bring  out  interest- 
ing results. 

Small  quemtities  of  smaltite  have,  however,  been  found  in  different  localities  beyond 
the  silver  district.  It  now  appears  that  the  silver  is  not  necessarily  connected  with 
this  mineral.  It  has  been  mentioned  on  a  previous  page  that  in  the  Cobalt  district  the 
largest  bodies  of  smaltite  so  far  tested  contain  only  traces  of  silver.  Unless  the  condi- 
tions necessary  for  the  production  of  the  silver  itself  are  repeated  in  some  other  lo<?ality 
no  further  important  discoveries  of  this  metal  may  be  mside  in  this  part  of  Canada. 

One  of  the  most  vital  questions  in  connexion  with  the  silver  mining  in  the  Cobalt 
district  is  that  respecting  the  depth  to  which  the  deposits  may  continue.  The  direct 
evidence  afforded  by  the  main  vein  of  the  Larose  mine  carries  us  down  only  205  feet 
from  the  collar  of  the  shaft,  but  the  silver-bearing  character  of  two  other  veins,  which 
cut  the  80  feet  of  agglomerate,  <fec.,  above  the  level  of  the  collar,  may  be  considered  in 
this  connexion,  which  would  give  us  a  depth  of  nearly  300  feet.  The  ore  and  rock 
brought  up  from  the  lowest  workings  of  this  mine  show  that  the  vein  has  undergone  no 
material  change  so  far,  being  about  equally  rich  and'  varied  in  its  contents  all  the  way 
down ;  but,  as  above  mentioned,  there  is  in  the  lowest  workings  an  increase  in  the  pro- 
portion of  argentite,  and  the  vein  and  its  walls  have  a  firmer  and  fresher  character. 
Good  sized  flattened  nuggets  continue  to  be  found  among  the  native  silver.  At  the  800 
feet  level  the  line  of  fracture  is  marked  by  two  parallel  calcite  veins  of  5  and  7  inches 
respectively,  separated  by  sm  interval  of  slaty  tufa,  rich  in  native  silver,  which  also 
extends,  as  thin  plates,  into  the  wall-rock  on  either  side,  as  far  as  four  feet  in  some 
parts. 

It  may  be  reasonably  supposed  that  the  farther  a  vein  can  be  traced  on  the  sur- 
face, the  deeper  it  is  likely  to  go.  Although  nearly  all  the  individual  veins  are  small, 
they  may  be  regarded  as  only  one  manifestation  of  a  mineralized  plane  or  zone  of 
fissure  or  disturbance.     The  fact .  that   these   fissure-planes,   or  lines   of  fracture,  are 
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vertical,  and  that  they  coincide  with  the  prevailing  system  of  strong  joint-planes 
are  circumstances  favourable  to  persistence  in  depth.  The  agglomerate  and  its 
associated  rocks  have  been  found,  by  means  of  the  shaft  and  boring  at  the  Larose  mine, 
added  to  the  height  of  the  rocks  above  the  shaft,  to  have  a  depth  of  at  least  300  feet, 
but  it  may  be  much  greater  than  this.  The  thickness  of  the  jointed  agglomerate  may 
be  found  to  have  some  influence,  not  pnly  on  the  depth  of  the  fissures,  but  also  on  their 
argentiferous  character,  as  the  silver  appears  to  have  been  derived  from  the  country- 
rock  in  which  the  veins  occur.  If  the  veins  prove  to  pass  down  through  the  agglo- 
merate into  some  underlying  rock  their  silver  contents  may  continue  downwards  with 
them. 

If  a  comparison  be  made  between  the  geological  and  mineralogical  conditions  at 
Cobalt,  and  those  of  the  Thunder  Bay  silver  region,  it  will  be  found  that  there  are  more 
points  of  difference  than  of  resemblance  in  regard  to  the  principal  group  of  mines  in  the 
latter  regioii,  which  embraces  the  Rabbit  Mountain,  Silver  Mountain,  Porcupine, 
Beaver  and  West  End  mines.  In  all  these  the  silver  occurs,  both  native  and  as 
argentite,  in  well-marked  brecciated  veins  of  quartz,  which  cut  down  through  a  heavy 
sheet  of  diorite  into  a  great  thickness  of  darkly  coloured  unaltered  shales,  lying 
horizontally.  These  belong  to  the  Animikie  series,  which  is  much  newer  than  the  rocks 
of  the  Cobalt  district.  The  conditions  at  the  Shuniah  and  Thunder  Bay  mines  a  short 
distance  northeast  of  Port  Arthur,  have  some  resemblance  to  those  of  the  mines  just 
mentioned,  and  both  of  them  were  rich  in  native  silver  at  the  surface,  but  on  sinking,  it 
soon  gave  out.  At  the  Silver  Islet  mine  the  conditions  were  quite  different  A  broad 
dike  of  a  peculiar  variety  of  diorite,  which  can  be  traced  for  miles  parallel  to  the 
northwest  shore  of  Lake  Superior,  cuts  through  a  great  thickness  of  nearly  horizontal 
gray  and  nearly  black  unaltered  shales.  A  very  strong  vertical  calcite  vein  cuts  this 
dike  almost  at  right  angles.  Except  where  traversing  the  dike,  the  vein  holds  nothing 
but  a  little  galena.  But  the  part  which  lay  within  the  dike,  and  constituted  a  perpen- 
dicular square  prism,  proved  to  be  rich  in  argentite  and  native  silver,  to  a  depth  of  about 
1,000  feet,  when  it  began  to  fail  and  at  1,200  feet  it  had  become  so  poor  as  to  be  no 
longer  worth  working.  The  total  value  of  the  silver  taken  from  this  mine  amounted  to 
about  $3,250,000.  The  rock  of  the  dike  itself,  on  analysis,  was  found  to  contain  a 
variety  of  metals  in  notable  quantities. 

/ 

On  the  shore  of  Thunder  bay,  a  short  distance  to  the  northeast  of  the  Shuniah  and 

Thunder  Bay  mines,  a  rather  small  vein  which  cuts  both  the  Huronian  and  Animikie 

rocks  was  worked  to  a  limited  extent  under  the  name  of  the  3  A.  n^ine.     It  was  noted 

for  producing  occasional  specimens  of  nickelite. 
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Oboloot  op  Parts  of  the  Counties  of  Labelle  and  Weight,  Quebec. 

Professor  Ernest  Haycock, 

Pursuant  to  instructions  from  the  Acting  Director,  I  left  Ottawa  on  June  17,  to 
continue  mapping  the  rocks  of  the  *Li^vre  River  and  Templeton  Phosphate  District.* 
I  was  accompanied  for  the  season  by  Ralph  K.  Strong,  B.  A.,  who  proved  a  most  efficient 
and  valuable  assistant. 

The  map  of  the  district  includes  all  the  township  of  Portland,  the  northern  half  of 
Templeton,  and  the  northwestern  third  of  Buckingham.  Small  portions  of  the  town- 
ships of  Hull,  Wakefield,  Denholm,  Bowman,  Villeneuve  and  Deny  also  lie  within  its 
borders.  The  area  measures  approximately  fourteen  miles  east  and  west,  and  eighteen 
miles  north  and  south,  or  about  250  square  miles. 

Work  was  begun  around  the  northern  arm  of  Wakefield,  or  Big  Blanche  lake,  and  an 
effort  was  made  to  trace  to  their  disappearance,  or  to  the  limits  of  the  map,  the  limestones 
and  gneisses  which  here  trend  northerly.  Finding  the  rocks  traceable,  this  method 
was  continued,  and  the  country  to  the  east  of  the  Li^Vre  was  thoroughly  examined,  the 
distribution  of  the  more  conspicuous  belts  being  ascertained.  The  remainder  of  the 
season  was  mainly  spent  in  examining  the  township  of  Buckingham.  On  the  close  of 
field  work,  Sept.  26th,  I  returned  to  Ottawa. 

Throughout  the  area  thus  examined  the  rocks  found  were  in  general  similar  to 
those  described  in  the  Summary  Report  for  1904,  p{).  233-238.  Some  important  varia- 
tions in  texture,  mineralogical,  and  chemical  composition  were  observed,  which,  with 
the  surface  (^stribution,  have  a  bearing  upon  questions  of  origin.  These  will  be  briefly 
referred  to  as  each  group  is  taken  up,  but  no  extended  discussion  of  group  relations  or 
theoretical  questions  will  be  undertaken  here.  With  a  view  to  giving  this  report  a 
practical  character,  the  groups  will  be  designated  by  their  predominant  economic  or 
mineral  characteristics  where  possible,  or  by  the  numbers  under  which  they  are  des- 
cribed in»  the  report  cited. 

Part  I. — Western  Part  of  the  Northern  Sheet. 

Asbestus-hearitig  Bocksy  mainly  Crystalline  Limestones, 

These  rocks  occupy  a  relatively  large  area  in  the  northwestern  part  of  the  district. 
In  a  narrow  band  they  enter  the  district  just  south  of  St.  Pierre  de  Wakefield,  in  the 
little  valley  of  Pelissier  creek,  lot  28,  range  xiii,  Templeton.  The  brook  flows  along  the 
northwest  contact  with  gneliss  and  intrusives,  and  limestone  can  be  seen  at  intervals 
for  a  few  rods  up  the  slopes  to  the  southeast.  It  is  rich  in  secondary  graphitic  minerals, 
and  passes  into  serpentine  and  pyroxenite  along  the  contact  laid  bare  by  the  brook. 
Asbestus  occurs  in  this  contact  zone  in  thin  sheets  or  rudely  concentric  layers,  exactly 
as  described  by  Dr.  Ells  for  typical  occurrences  about  Perkins  Mills*.     Some  develop- 


*  Aanual  Report,  1899,  vol.  xii,  pp.  105106. 
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ment  work  was  being  done  here  in  June  with  a  view  to  testing  the  deposits  for  paying 
quantities^of  the  fibre,  or  of  less  pure  asbestus  rock.  The  limestone  here  trends  north- 
easterljj'^but  disappears  beneath  sandy  deposits.  Half  a  mile  north  on  lot  26  range  iv, 
Wakefield,  it  appears  again,  graphitic,  with  pyritous  sandy  layers,  rusty-weathering,  in 
good  exposures  on  the  hill  slopes  a  little  west  of  the  post  road.  It  disappears  again  in 
swamps  and  wooded  country,  and  reappears  nearly  a  mile  to  the  northeast,  on  the 
northern  part  of  lot  29,  range  iv,  Wakefield,  though  the  low  land  between,  and  occa- 
sionaHimestone  boulders  in  the  soil,  leave  no  doubt  of  its  actual  continuity. 

From  this  point  there  are  practically  continuous  exposures,  over  a  belt  of  country 
f  rom^one  to  two  miles  wide,  for  about  four  miles,  to  near  the  northeast  end  of  Wakefield 
lake.  The  surface  is  moderately  level,  generally  cultivated,  or  occupied  by  the  various 
extensions  of  the  lake.  Siliceous  bands  and  intrusives  are  not  uncommon,  but  the  pre- 
dominating rock  is  limestone.  Asbestus  has  been  reported  in  small  quantities  from 
various  localities  in  this  area,  and  is  liable  to  occur  wherever  the  conditions  have  b^n 
favourable,  as  at  contacts  with  the  gneiss  or  intrusive  masses.  On  the  northern  parts 
of  lots  28,  29,  30,  range  IV,  Portland  west,  the  belt  abruptly  terminates  or  is  cut  off 
squarely  by  hills  of  gneiss.  No  direct  continuation  in  this  direction,  even  in  diminished 
volume,^  could  be  found. 

Westwardly,  the  banded  gneisses,  trending  northeasterly,  are  crossed  for  about  half 
a  mile  from  the  lake,  when  the  limestone  is  met  with  reaching  beyond  the  borders  of  the 
map  and  comparable  in  width  with  the  belt  to  the  east  of  the  lake.  It  extends  north 
and  east,  but  is  cut  off  abruptly  to  the  south  by  well  bedded  gneiss.  The  juncture  is 
broken  and  irregular,  and  suggests  fault  displacement. 

Followed  northerly,  this  belt  sl^ws  the  same  characteristics  as  the  lake  belt ;  the 
limestone  is  graphitic ;  asbestus  is  common  along  the  contacts ;  and  thick  interbedded 
sheets  ot  quartzite,  gametiferous  gneiss,  or  more  sandy  pyritous  and  rusty-weathering 
gneiss,  occur,  but  are  generally  too  much  broken  and  concealed  to  permit  of  continuous 
tracing ;  for  this  belt  is  rather  easily  weathered,  soils  and  surface  deposits  are  deeper, 
and  exposures  much  less  frequent  and  continuous  than  in  the  rugged  and  hilly  country 
underlaid  by  the  more  resistant  gneisses  and  intrusives.  Showing  these  dominant 
characteristics  this  belt  of  rocks  widens  out  beyond  the  western  margin  of  the  sheet, 
apparently  bounded  by  a  range  of  abrupt  hills  not  more  than  one  or  two  miles  away.  It 
reaches  the  northwest  comer  of  the  map  and  then  sweeps  southeast  and  east,  sending 
a  tongue  north  over  the  boundary  to  Escalier  lake,  and  then  sweeps  south  and  southeast- 
Near  Hollands  Mills  post  office  the  belt  is  quite  narrow,  certainly  less  than  half  a 
mile  in  width,  but  it  widens  to  about  three  quarters  of  a  mile  and  kolds  this  width 
nearly  to  McFee  lake  on  the  southern  margin  of  the  map.  North  of  this  lake  it  is  cut 
up  by  the  intrusives  and  nearly  disappears.  The  remnants  bend  eastwardly,  but  are  not 
again  seen  on  the  west  side  of  the  Li^vre.  A  sharp  valley  one  quarter  of  a  mile .  wide 
leads  out  to  the  river  flats  between  rugged  bluffs  of  coarsely  crystalline  rocks.  It  is 
occupied  by  Ryans  creek,  and  the  bottom  is  filled  with  deposits  of  clay.  The  limestone 
band  may  pass  through  this  gorge  and  reach  the  river.  The  existence  of  the  valley 
favours  this  \'iew,  but  no  direct  evidence  was  obtained. 
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This  belt  of  rocks,  of  fairly  constant  composition  and  structural  characteristics,  was 
traced  continuously  for  about  twenty  miles,  and  with  slight  breaks,  some  five  miles 
farther.     They  form  an  ox-bow  area  very  much  widened  out  at  the  bend. 

North  of  Wakefield  lake,  and  south  of  Hollands  mills,  asbestus  is  found  in  small 
quantities.  Dark  coloured,  pyroxdnic  masses  occur  about  Poltimore,  very  irregular  in 
"outline  and  probably  intrusive  in  the  limestone.  They  jrield  rather  dark-coloured  mica. 
One  of  these  deposits  on  lot  48,  A.  Denholm,  was  being  opened  up,  but  no  others  were 
being  operated  in  July. 

Hornblende  Gneiss. 

As  No.  7  of  the  important  rock  types  met  with  last  season,  a  coarsely  crystalline 
rock,  composed  mainly  of  a  gray  feldspar  and  abundant  hornblende,  was  described  as 
occurring  east  of  ^Wakefield  lake  and  extending  beyond  the  northern  boundary  of  the 
southern  sheet.     A  similar  reck  was  noted  south  of  McFee  lake.    . 

Its  continuation  northward  was  taken  up  this  season,  and  though  not  continuously 
traced,  it  was  occasionally  found  lying  immediately  east  of  the  west  arm  of  limestone. 
The  counti;y  is  rugged  and  quite  densely  wooded  and  the  dominant  rock  is  not  easily 
determined. 

South  of  Hollands  Mills  P.O.,  a  low  ridge  runs  along  lot  14,  VII,  with  good  exposures 
for  its  whole  length  of  nearly  half  a  mile.  Its  eastern  slope  is  of  limestone,  with  rusty 
gneiss  and  pegmatite  inclusions.  It  dips  east  at  a  high  angle.  Well  banded  quartzite 
and  gray  gneiss,  a  few  feet  in  thickness, '  lie  next  the  limestone,  and  just  beneath  is  a 
belt  of  granitoid  gneiss  fairly  uniform  in  texture  and  composition.  The  foliation  is 
parallel  with  the  bedding  of  the  quartzite  and  limestone  and  there  is  a  tendency  to 
massive  bedding  parallel  with  that  of  the  supposed  metamorphosed  sedimentary  rocks. 
It  appears  to  be  composed  mainly  of  a  gray  to  reddish  orthoclase,  black  hornblende,  and 
a  very  little  quartz.  Similar  rock  crops  out  west  of  the  post  road  on  16  and  15,  VII, 
and  trends  south  just  to  the  west  of  the  limestone.  East  of  McLeod  lake  more  free 
quartz  was  noted  and  the  composition  approaches  that  of  hornblende  granite.  It  was 
then  traced  southwards,  with  continuous  exposures  in  burned  country,  without  a  break, 
and  found  to  connect  with  the  previously  known  area  south  of  McFee  lake,  which  bends 
around  east  and  northeast  to  Dodge  lake.  Passing  southwards,  the  feldspars  lose  their 
reddish  tints,  hornblende  is  more  abundant,  foliation  more  general,  and  the  rocks  become 
dark  gray  in  colour  and  less  like  granite  in  texture. 

From  the  continuity  of  these  rocks  <mi  the  east,  and  their  known  occurrence  on  the 
west,  it  seems  almost  certain  that  a  similar  continuity  must  exist  there,  escaping  detec- 
tion on  account  of  the  slight  changes  in  mineralogical  composition,  and  the  difficulty  in 
determining  the  dominant  rock  where  the  surface  is  thickly  wooded.  The  fault  displace- 
ment that  disconnects  the  limestone  belt  would  also  break  up  the  continuity  of  the 
granitoid  gneiss.  A  corresponding  displacement  occurs  on  the  eastern  side,  apparently 
less  in  amount  than  on  the  west,  but  pushing  the  limestones  to  the  east  of  Lake 
Terror  when  the  previous  trend  would  have  carried  them  west  of  that  lake.  The  sharp 
break  previously  mentioned  as  occupied  by  Rya^s  creek  is  in  line  with  this  line  of  dis- 
placement. 
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These  rocks  thus  form  a  roughly  concentric  belt  within  the  bow-shaped  belt  of  lime- 
stones, and  follow  closely  its  inner  edge. 

Their  appearance  last  year,  when  this  singular  distribution  was  not  known,  was 
thought  to  be  more  consistent  with  an  igneous  origin,  even  though  a  heavy  bedding  was 
discernible.  The  additional  facts  confirm  the  view  that  they  were  originally  sedimen- 
tary or,  at  least,  bedded  rocks  without  pronounced  differences  of  composition  in  contigu- 
ous beds,  lying  above,  or  perhaps  below,  the  limestones  and  subsequently  folded  in  with 
them.  Their  thickness  is  not  great,  probably  averaging  a  few  hundred  feet  They  are 
generally  barren  as  regards  economic  minerals. 

The  Banded  Oneiss,  or  the  Mioa-and-Apatite  rocks. 

Under  this  heading  are  included  No's.  1 ,  2  and  3  of  last  year's  report.  They  are 
banded  or  bedded  rocks,  hornblendic,  ga'metiferous,  or  quartzose,  regarded  as  of  sedi- 
mentary origin,  differences  in  composition  being  ascribed  to  the  varying  character  of  the 
accumulating  sediments.  Although  the  general  trend  of  these  rocks  in  the  south  is 
northeasterly,  an  extension  northerly  and  northwesterly  with  interbedded  sheets  of 
limestone  was  traced  along  Grand  and  Mc  Arthur  lakes.  These  were,  this  season,  traced 
several  miles  farther  north,  crossing  ranges  III.,  IV.,  V.  and  VI.,  in  Portland  west. 
The  bedding  is  well  defined  and  rather  free  from  twisting  and  contortion.  The  strike 
is  approximately  north  and  south  with  high  dips  to  the  east.  Garnetiferous  gneiss  is 
common.  The  limestone  bands  of  the  lakes  are  somewhat  centrally  located.  They 
disappear  a  short  distance  north  of  McArthur  lake. 

Numerous  trial  pits  and  old  workings  for  mica  and  phosphate  are  found  in  this 
area.  None  are  now  being  worked  but  they  are  said  to  be  by  no  means  exhausted.  All 
the  deeper  workings  being  filled  with  water  were  inaccessible  to  observation,  but  super- 
ficial appearances  favoured  this  view. 

Phosphate  rocks  of  the  Lievre  rit'er. 

Elevated  rough  and  hilly  country  shuts  in  the  limestone  area  first  described.  The 
river  swings  southwesterly  across  the  strike  in  the  southern  part  of  the  sheet.  A  sharp 
break  occurs  in  these  hills  where  Priest  creek  enters  from  the  northwest ;  a  broader 
hollow  runs  north  to  Escalier  lake,  occupied  by  a  tongue  of  limestone ;  and  quite  a 
broad  gap  occurs  on  the  east  opposite  Notre  Dame  de  La  Salette.  No  limestone  was 
found  passing  through  the  gap  opposite  La  Salette. 

This  area  was  not  given  as  thorough  an  examination  as  those  previously  described. 
It  was  studied  by  E.  D.  Ingall  and  others  while  the  mines  were  in  operation  and  the 
facilities  for  observation  much  better  than  at  present. 

Enough  was  seen  of  these  rocks,  however,  to  lead  to  the  conclusion  that  they  belong 
to  the  banded  gneisses,  with  considerable  volumes  of  various  intrusives.  Some  of  these 
are  massive  and  granitic  in  character,  as  at  High  falls,  where  a  massive  band  of  these 
rocks  parallel  in  trend  with  the  gneiss  crosses  the  ri^er  in  a  northeasterly  direction, 
giving  rise  to  these  beautiful  falls. 
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The  prevailing  strike  is  parallel  to  the  contact  with  the  limestones  of  the  large  area 
already  described,  and  the  belt  is  thought  to  be  closely  related  to,  if  not  a  part  of,  the 
same  series. 

Only  two  bands  of  limestone  were  seen  within  this  river  belt.  One  comes  from  the 
northeast  on  the  west  side  of  the  river  and  c6ntinues  southwesterly  and  occupies  the 
north  side  of  Barbut  lake.  It  is  nearly  a  half  mile  wide  at  the  north  end  of  the  lake, 
but  is  barely  to  be  found  at  the  south  end.  In  this  diminished  volume  it  was  traced  to 
Central  lake,  but  was  not  found  beyond.  The  second  band  lies  about  a  quarter  of  a 
mile  east  of  the  other,  in  the  bend  above  the  first  rapids.  It  is  only  a  few  rods  wide, 
and  runs  parallel  with  the  first  band  and  the  accompfknying  gneiss,  or  northeast  and 
southwest.     It  was  traced  about  half  a  mile  to  the  southwest,  but  was  not  seen  beyond. 

It  may  be  mentioned  that  a  well  marked  longitudinal  valley  runs  the  whole  length 
of  this  loftier  northern  part  of  the  river  belt  to  its  termination  at  the  gap  opposite  La 
Salette,  and  it  was  confidently  expected  that  the  limestone  band  of  Barbi^  lake  would 
be  found  at  intervals  along  this  hollow.  Though  it  was  not  found  south  of  Central  lake, 
it  was  not  proved  to  be  absent,  and  may  with  diminished  and  irregular  widths  occur  at 
intervals,  and  form  a  softer  band  which  by  more  mpid  weathering  has  given  rise  to  a 
valley.  Quartzite  and  garnetiferous  gneiss  were  noted  bordering  a  swampy  tract  at  its 
southern  extremity.  Mr.  J.  F.  K  Johnston  noted  small  outcrops  of  limestone  on  the 
road  running  south  on  the  west  side  of  the  river  from  Chalefoux's  landing  towards 
Priest  creek  (Sum.  Rept.  1904  p.  245),  which  would  correspond  in  position  with  the 
continuation  of  this  band. 

As  previously  indicated,  none  of  the  phosphate  mines  are  now  working.  The  roads 
are  becoming  choked  with  undergrowth,  old  mine  buildings  are  tumbling  down,  yawning 
pits  partly  filled  with  stagnant  water  confront  one  in  the  bush,  and  a  general  air  of 
desolation  prevails.  A  few  tons  of  apatite  are,  however,  taken  out  yearly  by  individual 
workmen,  who  claim  that  by  working  over  the  richer  parts  of  the  old  dumps,  or  by 
taking  out  small  richer  pockets  of  the  ore,  the  work  pays  at  the  present  prices,  where, 
with  larger  gangs,  poorer  rock  would  have  to  be  worked  and  it  would  be  impossible  to 
make  wages.  This  erratic  method  of  working  must  be  relatively  expensive,  and  its 
paying  in  a  small  way  raised  the  question  whether  there  was  not  a  gleam  of  hope  for 
the  future  of  this  abandoned  and  agriculturally  worthless  section. 

The  foregoing  discussion  sets  forth  the  more  outstanding  features  of  the  country 
rocks  and  the  dominant  character  of  the  surface  of  the  northern  part  of  the  district 
between  its  western  boundary  and  the  Li^vre.  Contortions  and  twistings  are  frequent 
and  often  confusing,  but  the  prevailing  strikes  can  in  general  be  made  out  correspond- 
ing well,  as  would  naturally  be  expected,  with  the  surface  trend  of  the  belts.  The  dips 
are  almost  invariably  high,  less  than  45"  being  very  exceptional,  while  from  60°  to  90"* 
is  the  rule.  The  prevailing  direction  is  to  the  east,  the  limestones  on  both  sides  of  the 
ox-bow  belt  described  dipping  beneath  the  bedded  gneisses.  The  strike  of  the  gneisses 
of  the  hills  about  Mud  lake,  north  of  the  limestones,  in  Bowman,  is  east  and  west,  ver- 
tical or  north  dipping,  but  no  contacts  were  seen  there  and  the  relation  is  not  known 
positively.  In  spite  of  the  broken  and  minor  irregularities  of  distribution,  when  the 
outcrops  are  coloured  upon  the  map  now  in  preparation,  as  they  were  while  on  the 
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ground,  and  when  nearly  the  whole  area  can  be  swept  by  the  eye,  as  it  can  be  from  the 
hills  about  High  Rock,  minor  irregularities  are  merged,  or  lost  sight  of,  in  the  more 
general  features  and  it  seems  easy  to  see  a  definite  distribution  which  is  susceptible  to 
structural  explanations. 

It  is  assumed  here  that  these  rocks  are  the  metamorphose  1  representatives  of  once 
stratified  sedimentary  series,  conformable  or  with  no  great  u  neon  formabili ties.  Then 
the  following  explanations  may  be  offered  with  a  considerable  degree  of  probability. 
That  the  series  have  been  crushed  into  a  closed  or  isoclinal  fold  and  overturned  slightly. 
That  it  is  either  anticlinal  with  an  axis  plunging  north,  or  synclinal  with  an  axis  plung- 
ing south.  If  the  former,  the  gametiferous  gneiss  and  axially  lying  limestones  of  Grand 
and  McArthur  lakes  are  the  underlying  and  oldest  portions  ;  if  the  latter,  then  the 
apatite-bearing-belt  along  the  Li^vre  becomes  the  oldest,  and  the  limestones  of  those 
lakes  the  uppermost  members.  The  occasional  synclinal  tendencies  of  the  lake  limestones 
rather  favours  the  latter  view.  The  interpretation  has  a  bearing  upon  the  age  of  the 
rocks  in  the  aj:'ea  to  the  south,  in  general  trending  northeast  and  southwest,  and  which 
these  widen  out  and  join. 

The  intrusives  of  this  area  are  both  varied  and  numerous,  but  of  types  discussed 
somewhat  in  the  report  of  the  previous  season.  There  are  no  bodies  sufficiently  exten- 
sive to  require  special  mention  here.  Pyroxenic  rocks  are  of  frequent  occurrence.  The 
lighter  coloured  usually  lie  near  the  limestone  bands,  or  in  their  continuation,  and  some 
additional  facts  bearing  upon  their  origin  were  noted. 

Eastern  part  of  the  Southern  Area, 

In  connextion  with  No.  9  of  the  rock  types  mentioned  in  last  season's  report  it  was 
stated  that  a  boss  of  coarsely  crystalline  basic  rock  lay  east  of  Grand  lake,  and  was 
traced  northeasterly  as  far  as  Newton  lake.  Its  continuation  was  found  on  the  north- 
west side  of  Newton  lake  and  on  both  sides  of  Farley  creek.  It  is  coarse  and  even 
porphyritic  in  places,  generally  lighter  in  colour  and  more  acid  in  composition  than  the 
portions  seen  last  year. 

It  passes  beneath  the  clay  of  the  river  banks,  but  has  not  been  looked  for  east  of 
the  river. 

i 

Mica  aivd  Phosphate  belt  of  Banded  Gneisses. 

At  the  outlet  to  Newton  lake  and  along  the  portage  to  the  Li^vre  a  thin  band  of 
limestone  is  exposed  at  intervals,  interbedded  with  banded  gneiss.  This  band  was 
traced  almost  continuously  from  McGregor  lake.  It  marks  the  northern  border  of  the 
mica  and  apatite  bearing  belt  of  banded  gneiss  and  intrusives  which  was  described  in 
last  season's  report.  This  belt  is  cut  at  right  angles  by  the  Lifevre  river,  and  is  about 
six  miles  wide. 

Apart  from  local  t  wis  tings  the  strike  is  north  40**  to  50"  east  vertical,  or  with  high 
dips.  Quartzites  are  abundant,  often  weathering  rusty  from  contained  pyrites.  Lime- 
stone bands  are  thin  and  infrequent.  One  was  traced  from  Maskinonge  lake  for  two 
and  a  half  miles  to  its  disappearance  beneath  the  clay  of  the  river,  and  was  found  again 
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at  Trout  lake  one  and  a  half  miles  to  the  northeast.     There  are  traces  of  two  or  three^ 
other  broken  bands,  but  their  volume  is  relatively  very  small. 

A  large  mass  of  granite  occurs  about  Davis  lake,  lots  12  and  13,  range  I,  Portland 
east.  Portions  are  without  foliation.  The  rock  is  made  up  of  feldspar,  hornblende,  a 
little  biotite  and  considerable  free  quartz.  The  texture  is  that  of  normal  granite.  The 
texture,  however,  is  finer  near  the  banded  rocks,  and  they  are  much  broken  and  fused 
near  the  granite.  The  composition  is  much  the  same  as  the  rock  described  as  No.  6  in 
the  Report  for  1904,  which  occurs  in  the  hills  north  of  McGregor  lake,  and  about  Dam 
lake,  though  the  massive  character  is  much  more  pronounced  at  Davis  lake.  It  is  not 
unlikely  that  they  are  superficially  separated  portions  of  the  same  rock  magma. 

Mica  occurs  abundantly  throughout  this  belt  and  apatite  is  often  associated 
with  it. 

Two  new  openings  had  been  made  in  the  district  since  last  season,  one  east  of  Sucker 
lake  on  lot  7,  Gore  of  Templeton,  and  another  north  of  Plumbago  lake  in  lot  2,  range  X, 
of  Templeton.  Some  good  mica  had  been  taken  out,  but  work  was  not  going  on  when 
they  were  visited.  At  the  excellent  prospect  opened  up  last  season,  just  east  of  Dam 
lake  in  the  Gore,  work  was  reported  as  held  up  on  account  of  legal  disputes.  The 
quantity  taken  out  was  not  ascertained. 

The  following  information  was  furnished  respecting  the  work  done  by  the  Walling- 
ford  companies.  *  The  Wallingf ord  Bros.  Ltd.  have  opened  up  the  property,  east  \  of  lot 
1,  range  I,  Portland  east,  partly  developed  by  Mr.  Poupore  in  1S93  and  again  worked 
in  1900,  and  have  done  a  considerable  amount  of  prospecting,  developing  several  leads 
of  fine  mica.  The  same  company  also  did  a  good  deal  of  work  at  the  Denholm  mine. 
The  Wallingford  Mica  and  Mining  Co.  have  extensively  developed  both  at  old  Walling- 
ford  mine  near  Perkins  Mills,  and  the  Battle  Lake  property.  The  merchantable  mica 
shipped  totals  up  40,000  lbs.  besides  about  200  tons  of  phosphate  which  was  ti^ken  out 
in  the  course  of  mining  the  mica. ' 

The  Blackburn  mine  was  not  visited  nor  was  any  information  obtained  as  to  the 
recent  progress  of  the  work  there. 

Graphite  belt  of  banded  gray  gneiss  with  numerous  limestone  haiids. 

The  mica  bearing  rocks  pass  southeasterly  into  grayer,  less  quartzose,  more  pjrritous 
and  calcareous,  bedded  rocks,  parallel  in  trend  and  structurally  similar  to  the  mica  belt. 
Mica  and  apatite,  are,  as  a  rule,  absent,  but  graphite  is  of  frequent  occurrence,  and  several 
deposits  of  graphitic  gneiss  occur. 

This  belt  of  rocks  occupies  the  remainder  of  the  district,  being  at  least  five  miles 
wide.  It  joins  the  mica  belt  on  the  east  side  of  Plumbago  lake,  and  runs  northerly  a 
little  to  the  east  of  the  Templeton  and  Buckingham  township  line.  On  range  VIII  of 
Buckingham  it  bends  to  the  northeast,  crossing  range  IX  and  reaching  the  Li^vre  about 
the  middle  of  range  X.  The  trend  of  the  rocks  to  the  southeast  is  roughly  parallel  with 
this  line.  They  run  north  for  two  or  three  miles  and  then  bend  around  to  the  northeast, 
continuing  to  and  beyond  the  area  visited. 
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The  volume  of  limestone  is  considerable.  It  appears  to  be  interbedded  with  the 
gneiss,  and  is  pretty  widely  distributed,  being  found  in  nearly  all  the  larger  outcrops, 
except  where  the  volume  of  certain  rocks  regarded  as  instrusives  is  large.  It  is  thus 
found,  almost  continuously,  from  the  western  extremity  of  Donaldsons  lake  eastwards  in 
ranges  V  and  VI,  and  from  lot  17  eastward  in  ranges  VII  and  VIII. 

Two  areas  of  the  interbedded  gneiss  and  limestone,  separated  by  intervening  masses 
considered  as  intrusives,  were  traced  north  and  east  from  the  vicinity  of  Donaldsons  lake. 
On  the  eastern  band  are  the  workings  of  the  old  Walker  property  lot  19,  VIII,  and  on 
the  western  near  Donaldsons  lake  are  two  other  graphite  properties.  The  immediate 
vicinity  of  each  of  these  workings  has  been  mapped  by  J.  White  and  A.  A.  Cole  and  th(B 
results  of  a  study  of  the  occurrence  of  the  graphite,  by  the  latter,  are  given  in  the  re- 
port of  the  Mines  Section  of  the  Survey  for  1897  (Report  S.  pp.  66-73.) 

The  rocks  separating  these  areas  from  each  other  and  from  the  broader  river  area 
are  of  a  wholly  different  character.  They  appear  to  be  a  quartz-free  admixture 
of  gray  and  red  feldspar  and  black  hornblende,  often  very  coarse,  as  on  lots  19  and  20, 
range  VII.  In  the  extension  of  this  mass  northwards  and  in  the  bordering  zones  they 
become  finer  in  texture  and  more  banded,  as  though  intimately  injected  between  the 
layers  of  the  banded  gneiss  but  cutting  across  them  freely.  This  band  forms  the  rough 
and  hilly  country  bordering  the  river  flats  on  the  west  in  ranges  VII,  VIII,  and  IX. 
It  reaches  and  crosses  the  river  on  the  southern  part  of  range  X,  but  in  diminished 
volume.     Southerly  the  rock  does  not  reach  the  road  on  range  VI. 

The  second  mass  was  met  with  between  McLean  and  Devine  lakes.  It  runs  south- 
westerly to  the  concession  line  between  VII.  and  VIII.,  lots  23  and  24,  and  was  traced 
southerly  to  range  VI.  It  does  not  reach  Donaldson  lake  in  any  notable  voluma  On 
the  post  road,  a  mile  and  a  half  northeast  of  McLean  lake  it  was  not  identified  as  a 
separate  mass. 

These  rocks  in  themselves  appear  entirely  barren  of  any  minerals  of  economic  value, 
but  if  the  interpretation  offered  as  to  their  intrusive  relations  with  the  graphite-bearing 
rocks  is  correct,  they  may  have  a  very  close  connexion  with,  and  relation  to,  the  graphite 
deposits  in  the  immediately  adjacent  calcareous  bands. 

•  In  the  graphite  industry  no  new  mines  have  been  opened  since  A.  A.  Golems  report, 
previously  cited,  was  written.  At  Donaldson  lake  preparations  were  being  made  for 
resuming  work  on  the  property  on  lot  28,  range  V^I.  Nothing  was  being  done  on  the 
adjacent  property,  lot  26,  and  the  buildings  appeared  to  be  getting  out  of  repair.  At 
the  old  Walker  mine,  lot  19,  range  VII.,  the  mill  was  being  put  in  good  repair,  new 
machinery  was  being  installed,  and  there  was  every  outward  indication  that  this 
property  would  soon  become  an  active  producer. 
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St.  Bruno  Mountain. 

Dr,  J,  A.  Dresser, 

Four  weeks  of  the*  last  season  were  spent  in  the  examination  of  some  parts  of  the 
counties  of  Wolfe,  Arthabaska,  Drummond  and  Megantic  ;  this  examination  was  neces- 
sary for  the  completion  of  the  mapping  of  the  coppei -bearing  rocks  of  the  Eastern  Town- 
ships. The  boundaries  of  these  rocks  were  traced  through  portions  of  these  counties, 
and  several  occurrences  of  copper  were  examined.  Amongst  these  a  prospect  of  some, 
promise  occurs  on  the  &rm  of  Georges  Lemieux,  in  range  VIII.,  lot  1,  Wolfestown. 
The  ore  is  chalcopyrite  and  occurs  in  several  stringers  in  three  feet  of  dolomite,  near 
the  contact  with  a  basic  volcanic.  In  lots  5  and  6,  range  Y,  Chester  tp.,  Arthabaska 
CO.,  an  open  cutting  fifty  feet  long  has  been  made  in  a  rock  bearing  chloritoid,  similar 
to  that  wiiich  occurs  at  Harvey  Hill,  in  Leeds  tp.  A  mass  of  quartz  three  feet  wide, 
and  conforming  to  the  foliation,  carries  bands  of  chaloocite,  some  parts  of  which  are  five 
inches  wide.     The  work  has  been  done  by  Mr.  Stevens  of  Windsor  Mills,  Que. 

On  the  sixth  lots  of  ranges  II.  and  III.  of  the  same  township  a  small  amount  of  chal- 
copyrite two  inches  wide  \)y  two  feet  long,  was  visible  for  a  time.  A  cutting  of  less 
than  two  feet  into  the  rock  removed  all  the  ore  as  far  as  could  be  seen  at  the  time  of 
my  visit  I  am  credibly  informed  that  this  property  has  been  sold  for  $12,000,  $3,000 
of  which  has  been  paid  in  cash  to  parties  in  the  state  <^  Connecticut^  and  that  a  joint 
stock  company  capitalized  at  $500,000,  has  there  been  formed  to  acquire  and  operate 
the  property.  This  occurrence,  like  many  other  copper  stringers  throughout  this  belt, 
is  of  no  economic  importance. 

The  remainder  of  the  season  was  occupied  in  petrographic  examination  of  St. 
Bruno  mountain,  or  Montarville,  one  of  the  Monteregian  hills.  The  examination  of 
this  series  of  remarkable  volcanic  hills  was  begun  some  years  ago,  but  has  been  sus- 
pended for  the  past  three  years.  The  hills  are  eight  in  number,  of  which  four  have 
been  petrographically  examined  in  recent  years,  viz. :  Mount  Johnson, -by  Dr.  F.  D. 
Adams,  as  a  private  research,  and  Tamaska,  by  Dr.  G.  A.  Toung,  and  Brome  and 
Shefford  mountains  by  the  present  writer,  for  the  Geological  Survey.  St.  Bruno,  the 
examination  of  which  is  now  about  finished,  will  thus  be  the  fifth  of  these  hills  to  l)e 
completed.  Besides  these,  two  others  are  already  in  course  of  examination,  so  that  the 
investigation  of  the  series  should  soon  be  completed. 

St.  Bruno  mountain  is  the  first  of  the  Monteregian  hill^  east  of  Mount  Royal,  and 
is  fourteen  miles  from  Montreal,  in  the  county  of  Chambly.  It  occupies  rather  less  than 
three  square  miles.  Rising  from  the  St.  Lawrence  plain,  which  here  has  an  elevation 
of  100  feet  above  sea-level,  this  hill  gradually  attains  an  elevation  of  560  feet  at  the 
jiorthem  side,  two  miles  distant  The  northern  side  presents  a  steep,  cliff-like  face 
more  than  300  feet  in  height.  This  type  of  profile,  an  abrupt  face  on  the  north  with  a 
gentle  slope  towards  the  south,  is  characteristic  of  the  Monter^ian  hills.  Its  cause  is 
a  physiographic  question  yet  to  be  solved. 
26--8 
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The  sedimentary  rocks  around  St  Bruno  have  long  been  regarded  as  belonging  to 
the  Lorraine  formation,  but  in  order  that  a  detailed  examination  of  their  fossil  contents 
might  be  made,  a  collection  of  fossiliferous  rocks  was  obtained  from  various  points.  The 
specimens  now  await  determination  in  the  palsontological  department  of  the  Survey. 
In  making  this  collection,  as  well  as  in  several  other  parts  of  the  season's  work,  I  was 
very  efficiently  aided  by  Mr.  Robert  Harvie,  jr.,  student  in  Applied  Science  at  McGill 
University. 

St.  Bruno  mountain  is  composed  of  an  intrusive  mass  of  igneous  rock,  surrounded 
by  a  rim  of  homstone,  which  has  been  formed  by  the  alteration  of  the  sediments 
adjacent  to  the  intrusive.  The  igneous  rock  has  the  general  character  of  essexite,  an 
seems  to  have  been  wholly  formed  at  one  period  of  intrusion.  In  one  part»  less  than  an 
acre  in  extent^  the  rock  becomes  a  light-coloured  syenite,  and  in  other  portions  it 
becomes  very  basic,  containing  large  amounts  of  pyroxene  and  olivine.  A  suite  of 
specimens  for  thin  sections  has  been  collected  and  will  be  studied  in  detail  later. 
Specimens  for  chemical  analysis  are  also  in  the  hands  of  Mr.  Connor,  of  the  chemical 
staff  of  the  Geological  Survey. 

Sheets  of  the  igneous  rocks  frequently  penetrate  the  homstone  rim  near  the  base  of 
the  mountain,  and  dikes  are  common  in  the  homstone  and  less  altered  sediments,  but 
are  rarely,  though  sometimes,  found  in  the  igneous  rocks.  Some  of  these  apophyses 
furnish  interesting  studies  in  rock  differentiation. 

The  topography  of  the  mountain  is  such  as  to  give  it  an  imperfect  drainage.  Its 
surface  is  very  uneven.  The  coarse-textured  parts  seem  to  disintegrate  more  rapidly, 
and  thus  basins  are  formed  which  give  rise  to  numerous  small  lakes.  The  largest  of 
these  are  known  locally  as  Lac  Seigneurial,  Lac  k  Daisy,  Bond  Eau,  Lac  des  Atocas, 
and  La«  des  Ormnes.  Most  of  these  are  drainage  lakes,  apparently,  but  two  of  the 
larger,  Lacs  Seigneurial  and  Bond  Eau,  give  evidences  that  they  are  in  part  fed  by 
springs.  The  present  relief  of  the  mountain  is  wholly  due  to  the  removal  of  the 
surrounding  sediments  by  erosion  and  denudation,  and  to  the  better  resistance  to  these 
agencies  by  the  igneous  and  altered  rocks,  chiefly  by  the  homstone  rim.  It  is  thus  a 
residual'  hill  of  the  butte  type. 

The  strata  surrounding  this  mountain  are  nearly  horizontal  and  would  indicate  that 
as  far  as  the  present  surface  is  concerned  the  igneous  mass  is  a  filled  neck,  but  whether 
the  neck  ever  reached  the  earlier  surface  as  a  volcanic  vent,  or  merely  led  to  a  larger  sui>- 
terranean  body,  or  laccolite,  above,  it  is  not  easy  to  determine  from  present  evidences. 
Bemnants  of  homstone  are  so  numerous  on  even  the  highest  part  of  the  mountain,  that 
the  conclusion  is  difficult  to  avoid  that  they  once  completely  covered  it  On  the  whole, 
perhaps,  the  most  probable  view  is  that  the  syenite  area,  northeast  of  Lac  k  Daisy, 
represents  the  actual  pip^  of  a  volcano,  while  the  remaining  part  of  the  mountain  has 
been  formed  by  laccolithic  off-shoots,  and  outward  magmatic  stoping. 

Bougemont,  one  of  the  Monteregian  hills,  stands  between  Belo^l  and  Yamaska. 
It  is  in  the  county  of  Bouville  and  has  an  area  of  some  six  square  miles,  with  a  height 
of  about  1,400  feet.  The  igneous  rocks,  which  are  intrusive  through  the  sediments,  are 
all  phases  of  essexite,  as  far  as  yet  known,  except  some  dikes  and  irregular  masses  on 
the  sunmiit,  which  are  fine  textured,  and  evidently  contain  large  proportions  of  iron. 
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On  the  Whitfield  farm  at  the  south  side  of  the  mountain,  the  strata  dip  away 
from  the  igneous  rock  at  an  angle  of  10  degrees,  but  at  about  300  feet  from  the  contact 
they  seem  to  suffer  a  sharp  anticlinal  fold,  and  dip  towards  the  mountain  at  a  higher 
angle  than  they  before  maintained  towards  it.  In  the  brief  examination  of  the  locality, 
which  was  made  only  for  comparison  with  St.  Bruno,  it  was  not  learned  whether  this 
structure  is  general  around  this  mountain,  or  not. 


The  Valley  of  the  Tobique  Riveb,  N.B. 

Professor  W.  A.  Parks, 

Acting  on  instructions  received  from  the  Director  of  the  Geological  Survey 
to  examine  a  portion  of  northern  New  Brunswick,  I  proceeded  to  St.  Stephen,  N.B.,  for 
outfitting  purposes  and  thence  to  Plaster  Rock,  where  I  was  fortunate  in  procuring, 
without  any  delay,  the  services  of  two  good  men. 

The  operations  of  the  party  were  confined  to  the  region  adjoining  the  forks  of  the 
Tobique  river  in  Victoria  county.  A  section  of  country  stretching  northeast  for  about 
thirty  miles,  with  an  average  width  of  ten  miles,  was  examined  as  carefully  as  time 
would  permit  Owing  to  the  unprecedented  lowness  of  the  water  in  the  Tobique  river, 
travel  by  canoe  was  quite  impossible,  so  that  access  to  the  different  parts  of  the  region 
could  be  gained  by  overland  expeditions  only.  The  topography  of  the  region  has  been 
well  determined  by  previous  investigators,  but  some  additional  information  was  obtained 
concerning  the  course  of  certain  streams.  Track  surveys  were  also  made  of  several  bush 
roads  in  the  eastern  part  of  the  area. 

The  whole  region  is  very  rough,  with  numerous  well-defined  hills  showing  a  relief 
of  1,500  to  2,000  feet.  All  the  important  elevations  were  ascended,  and  numerous 
barometric  readings  were  obtained.  From  these  results,  and  from  sketches  obtained 
from  the  hill  tops,  data  are  available  for  the  construction  of  a  contour  map  of  the  area. 

The  rough  character  of  the  section  makes  it  unsuitable  for  agriculture;  this  is 
particularly  true  of  the  region  south  of  the  Tobique  river.  At  varipus  points  along  the 
river  sufficient  alluvial  deposits  have  accumulated  to  make  farming  not  only  possible  but 
lucrative.  North  of  the  Tobique,  and  along  the  valley  of  the  Mamozekel,  excellent  clay 
loam  overlies  the  rolling  Silurian  rocks  and  will  doubtless  prove  a  profitable  field  for  the 
agriculturist.  The  timber  is  very  diversified  in  character,  presenting  a  mixture  of  hard 
wood  with  coniferous  trees ;  among  the  former  are  maple,  beech  and  elm,  as  well  as  the 
semi-hardwood,  birch.  The  coniferous  trees  are  represented  by  white  and  red  pine, 
spruce  and  balsam.  The  writer,  familiar  with  northern  Ontario,  was  impressed  by  the 
profusion  of  yellow  birch  and  the  total  absence  of*  the  Banksian  or  pitch  pine.  Practi 
cally  all  the  pine  has  long  since  been  harvested  from  the  area,  but  much  excellent  spruce, 
yellow  birch,  elm,  maple  and  beech  still  remain.  Forest  fires,  particularly  the  so-called 
Tobique  fire  of  about  forty  years  ago,  have  devastated  large  sections  of  the  area 
examined. 

27   -Si 
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Geology, — ^The  geology  of  the  region  is  very  interesting,  but  somewhat  difficult,  as 
is  shown  by  the  diversity  of  opinion  expressed  by  different  authors.  The  present  writer 
hesitates  to  express  an  opinion  as,  in  his  judgment,  the  question  rests  with  the  micro- 
scope for  its  solution.  Pending  the  examination  of  rock  sections,  it  may  be  stated  that 
the  following  series  of  rocks  are  found  within  the  narrow  area  examined. 

I. — Various  Archfean  crystalline  schists  and  eruptive  granites.  These  rocks  are 
exposed  on  the  Serpentine  river  near  the  mouth  of  Boover  brook  and  in  the  region  to 
the  southeast. 

II. — Fine  fissile  slates  with  graphitic  markings  and  possibly  the  remains  of  organ- 
isms. These  rocks  are  probably  referable  to  the  Cambrian  and  are  best  exposed  on  the 
Serpentine  to  the  north  of  the  Archaean  region  and  in  the  upper  part  of  the  valley  of 
Four  Mile  brook  (Serpentine). 

III. — Hard  slates  and  sand  rocks,  bent  into  abrupt  anticlines  and  synclines,  in 
places  showing  strong  induced  schistosity  and  in  others  presenting  a  much  less  altered 
aspect.  This  series  is  wide  spread,  particularly  to  the  north  of  the  Tobique  and  has 
been  referred  to  Silurian  age. 

IV. — A  well  marked  and  persistent^  if  narrow,  bed  of  conglomerate.  The  best 
exposures  are  seen  on  the  right  hand  branch  of  the  Tobique,  just  above  the  mouth  of 
Jummet  biook.  It  seems  to  overlie  the  Silurian  slates  and  sandstones  and  is  to  be 
observed  on  the  crests  of  the  anticlines  ^rther  down  the  river.  This  rock  can  be  traced 
from  a  considerable  distance  west  of  these  outcrops  clear  across  to  the  Serpentine  and 
some  way  up  the  valley  of  Four  Mile  brook  on  that  stream. 

V. — Volcanic  breccia  1  It  is  a  significant  fact  that  this  conglomerate  is,  in  almost 
every  inHance^  overlaid  by  a  red  spotted  rock  with  an  apparent  clastic  origin  ;  awaiting 
the  examination  of  sections  it  is  best  described  as  above,  with  a  query. 

VL — Slates  and  hard  sandstones.  This  series  of  rocks  follows  that  last  mentioned 
and  is  best  exposed  on  the  right  hand  branch  of  the  Tobique  to  the  southward  of  the 
breccia.  Hand  specimens  of  these  rocks  are  not  to  be  distinguished  from  the  Silurian 
series,  but  many  fossils  are  to  be  found,  which  are  apparently  of  Devonian  age.  The 
fossils  are  mostly  minute  and  badly  preserved  but  they  exactly  resemble  specimens  from 
the  hard  Devonian  series  of  England.  Despite  careful  search  no  Jossils  were  found  in 
the  slates  and  sandstones  to  the  north  of  the  vicinity  nf  the  conglomerate  and  breccia.  This 
statement  does  not  mean  to  the  north  of  Jummet  brook,  for,  as  above  mentioned, 
occasional  indications  of  conglomerate  were  seen  almost  to  the  mouth  of  the  right  hand 
branch.  As  long  as  any  trace  of  conglomerate  was  visible  occasional  fossils  were 
found,  but  beyond  the  conglomerate  the  slates  and  sandstones  are  invariably  barren. 
These  facts  seem  to  point  to  a  solution  of  the  Devono-Silurian  problem. 

VII. — Basic  eruptives.  A  belt  of  rocks  of  this  type  crosses  the  Tdbique  just  above 
Blue  mountain  and  continues  with  remarkable  persistence,  a  short  distance  to  the  south 
of  the  river,  to  the  summit  of  Falls  mountain  on  the  right  hand  branch.  Rocks  <^  a 
similar  kind  also  occur  to  the  southward  across  a  great  valley  in  which  Bald  peak  forms 
a  conspicuous  centre. 
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Basic  emptives  of  a  more  decompoeed  and  amygdaloidal  character  are  seen  on  the 
great  hills  a  few  miles  to  the  south  and  west  of  the  mouth  of  Neary  brook  on  the  right- 
hand  branch.  ,  This  rock  also  forms  the  massive  hills  at  the  headwaters  of  Four  Mile 
and  Boover  brooks  on  the 'Serpentine. 

VIII — Acid  Eruptives — A  reddish  rhyolite  is  very  characteristic ;  it  forms  the 
whole  mass  of  the  Blue  mountains  and  caps  many  of  the  hills  to  east  and  south  of  Bald 
peak.  This  latter  hill  is  probably  of  the  same  nature,  but  hand  specimens  show  a  much 
darker  aspect.     These  rocks  are  post-Silurian,  possibly  post-Devonian  in  age. 

IX. — Pyro-clastic  breccia — The  whole  mass  of  the  Serpentine  range  is  composed  of 
a  mottled  gray  and  white  rock  of  clastic  origin  (?)  The  brecciated  character  has  been 
rendered  obscure  by  metamorphism  ;  awaiting  microscopic  examination,  it  seems  to  be  a 
much  altered  ash  rock  with  brecciated  fragments.  The  same  rock  occurs  at  other  places 
and  its  associations  would  point  to  post-Silurian  age.  Hand  specimens  almost  exactly 
resemble  some  of  the  ash  rocks  referred  to  Huronian  age  by  Ontario  geologists. 

X  — Agglomerate — Near  the  mouth  of  Irving  brook  on  the  main  Tobique,  and  at 
one  point  on  the  lower  part  of  the  right  hand  branch  a  peculiar  rock  is  encountered  ;  it 
seems  to  consist  of  a  basic  amygdaloidal  eruptive  containing  rounded  fragments  of  a  very 
similar  rock.  No  conclusions  have  yet  been  reached  as  to  the  relationships  ot  this 
example. 

It  will  be  seen  that  an  extremely  complicated  and  interesting  series  of  rocks  is 
presented  in  this  region.  With  one  month  in  the  field,  and  without^  microscopic  sections, 
the  writer  has,  perhaps,  ventured  too  far  in  the  above  notes. 

/Scanomic  Geology. — ^The  Archaean  areas  of  the  Serpentine  contain  many  seams  of 
quartz,  but  those  examined  did  not  look  promising.  More  or  less  authentic  accounts  of 
gold  are  current  among  the  settlers,  and  one  attempt  at  mining  ended  in  failure.  The 
only  other  observations,  at  all  pointing  to  metallic  deposits,  were  the  highly  ferruginous 
character  of  some  of  the  slates  to  the  eastward  of  the  right  hand  branch,  and  a  single 
example  of  jasper  conglomerate  in  the  float  near  Neary  brook. 


Work  in  Charlotte  County,  N.B. 

Mr.  Robi.  A.  A.  Johnston. 

The  early  part  of  the  year  was  occupied  in  plotting  the  field-notes  of  previous  years 
and  in  assembling  information  regarding  occurrences  of  meteorites  in  Canada.  Tliree 
new  meteorites  have  been  reported  since  the  beginning  of  the  present  year.  Information 
regarding  the  finding  of  these  specimens  is  still  incomplete,  but  it  is  hoped  that  this  will 
soon  be  forthcoming.  In  other  respects,  substantial  progress  has  been  made  with  this 
report. 

On  the  21st  of  June,  I  left  Ottawa  to  resume  work  in  Charlotte  county,  New 
Brunswick.  A  few  days  were  spent  in  examining  a  number  of  localities  in  the 
neighbourhood  of  St.  Stephen,  about  which  additional  information  seemed  desirable. 
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Following  this,  a  survey  was  made,  by  means  of  a  Rochon  micrometer  telescope,  of  the 
road  from  St.  Stephen  to  Brockway,  thence  by  way  of  Pomeroy  Bridge  to  Little  Lake 
Settlement,  and  from  Pomeroy  bridge  to  the  village  of  St.  George.  This  work  was 
supplemented,  as  opportunity  offered,  by  examination  of  various  rock  outcrops  along  or 
near  the  route  travelled.  The  remainder  of  the  season  was  employed  in  investigating 
the  geological  and  topographical  features  of  the  country  lying  between  the  Magagua- 
davic  river  and  the  eastern  boundry  of  Charlotte  county.  This  included  the  measure- 
ment of  a  number  of  roads,  portages  and  streams,  as  well  as  lakes,  that  had  not  been 
previously  mapped.  In  this  work  I  was  assisted  by  Messrs.  G.  P.  O.  Fenwick,  B.  A., 
and  F.  E.  Bronson.     I  returned  to  Ottawa  on  the  16th  of  September. 


Geological  Work  in  the^Northwestebn  Parts  op  Nova  Scotia. 

Mr,  Hugh  Fletcher, 

Mr.  Fletcher  spent  the  winter  of  1904-05  in  the  usual  work  of  the  office,  assisted  by 
Mr.  J.  A.  Robert  and  A.  T.  McKinnon. 

He  left  Ottawa  on  June  7  to  continue  surveys  in  Nova  Scotia  and  remained  there 
until  January  25,  1906.  In  the  fieldwork  he  was  again  assisted  during  August, 
September  and  October  by  Mr.  McKinnon  ;  for  three  months  by  Mr.  Harold  F.  Tufte, 
of  Wolfville,  and  for  two  months  by  Mr.  James  McG.  Cruikshanks,  who  has  been  with 
Mr.  Faribault  for  eighteen  years,  and  whose  skill  and  energy  were  utilized  to  define  the 
folds  of  the  complicated  rocks  which  underlie  the  Horton  series  south  of  Kentville  and 
Wolfville.  With  him  also  from  September  18  to  the  close  of  the  season  was  Mr.  N.  D. 
Daru,  of  Surat,  India. 

Mr.  McKinnon  was  engaged  in  a  survey  of  southern  Kings  and  Annapolis  and  of 
northern  Lunenburg,  a  district  lying  north  of  the  old  Dalhousie  road,  bounded  on  the 
east  and  north  by  New  Ross  and  Lake  George,  and  on  the  west  by  the  Halifax  and 
Southwestern  railway.  Within  this  district  lie  large  barrens,  and  the  woodlands  are 
intersected  by  the  tote-roads  of  the  Davidson  Lumber  Company.  The  eastern  part  was 
fully  surveyed,  while  to  the  westward  all  available  roads  connecting  large  lakes  and 
streams  with  the  main  roads  were  chained.  Gray  granite  is  the  prevailing  rock,  but 
along  the  southern  boundary  *  whin  '  debris  appears  and  *  whin  *  is  perhaps  in  place  at 
Lake  Torment 

In  June,  Mr.  Fletcher  made  examinations  to  define  more  clearly  certain  geological 
boundaries  on  Map-sheets  59  to  62  of  Cumberland  county,  which  have  been  coloured 
and  will  be  ready  for  distribution  in  a  few  days. 

Further  surveys  were  next  made  along  the  Kennetcook  river  to  complete  Sheets 
64,  65,  73  and  74,  which'are  now  in  the  hands  of  the  printer,  so  that  the  results  of  these 
surveys  need  not  here  be  wiverted  to.  A  white  quartzose  sandstone  from  Northfield,  near 
Mr.  Jacob  Hennigar's,  was  examined  by  Mr.  Charles  Fergie  and  proved  suitable  for  the 
manufacture  of  fire  bricks.  The  strong  salt  springs  and  the  limestone  quarries  of  the 
neighborhood  have  been  already  mentioned.     The  manganese  mines  6f  Tennycape  were 
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worked  last  year  by  Mr.  Mortimer  Parsons  on  a  lease  of  ten  per  cent  royalty.  The 
lump  ore  brings  about  $100  per  ton,  while  for  the  finer  material  it  is  hard  to  find  a  sale. 
In  the  neighborhood  of  Kennetcook  Corner  and  on  the  Noel  road  many  blocks  of  pyro- 
lusite  lie  apparently  near  the  contact  of  the  Carboniferous  limestone  and  Horton  rocks, 
but  their  source  has  not  yet  been  uncovered. 

Large  shipments  of  gypsum  were  exported  last  summer  from  Wentworth,  Walton 
and  other  quarries.  Samples  of  limestone  from  the  quarries  at  Walton  and  Tennycape 
were  collected  by  Mr.  William  Stephens  and  Mr.  Parsons  and  sent  to  Dr.  Hdfimann 
for  analysis.  Quarries  of  rough  sandstone  for  building  have  been  opened  recently  at 
Doddridge  and  other  places  on  the  Midland  railway. 

Some  time  was  spent  in  defining  more  precisely  the  boundaries  of  the  various 
geological  formations  to  the  westward  of  Three-mile  Plains  for  Sheets  84,  85,  98  and 
103  of  Kings  and  Annapolis  counties.  These  formations  comprise  Granite,  Cambrian, 
Cambro-Silurian,  Silurian,  Devonian,  Carboniferous  Conglomerate  and  Carboniferous 
Limestone,  described  in  the  Summary  Report  for  1901,  pages  209  to  214,  and  illustrat- 
ed by  a  map.  Most  of  the  details  of  this  work,  which  is  still  incomplete,  are  of  little 
immediate  interest  but  will  be  incorporated  with  the  map.  The  investigation  of  the 
structure  of  the  Horton  beds  and  their  relation  to  the  underlying  Silurian  rocks  and  to 
overlying  Carboniferous,  is  of  more  interest  because  these  Devonian  rocks  are  again  be- 
ing mistaken  for  coal  measures  as  they  were  in  1842;  conclusions  respecting  their 
geological  age  being  again  founded  on  their  organic  contents.  For  the  reincarnation  of 
this  error  of  more  than  sixty  years  ago  there  seems  to  be  no  reasonable  justification. 

In  some  of  these  investigations  Mr.  Fletcher  was  aided  in  September  and  October 
by  Dr.  R.  W.  Ells  and  Mr.  E.  R.  Faribault,  whose  intimate  knowledge  of  the  rock 
formations  was  of  great  value  in  their  correlation ;  he  accompanied  Dr.  Ells  to  Lepreau 
and  other  places  in  New  Brunswick,  and  at  Canterbury  and  Benton  they  were  fortun- 
ate in  having  the  co-operation  of  Professor  L.  W.  Bailey  of  the  University  of  New 
Brunswick  who  pointed  out  many  features  of  interest  in  the  structure  of  the  rocks. 

The  so-called  iron  mines  of  Lepreau  are  on  small,  irregular,  unimportant  veins 
of  magnetite  in  gneissic  rocks  which  have  been  intermittently  exploited  for  many  years. 
During  the  last  two  or  three  years,  under  the  guidance  of  a  magnetometer,  several  ver- 
tical and  slanting  boreholes  have  been  drilled  to  a  depth  of  from  200  to  nearly  1,000 
feet  in  an  endeavor  to  lo  »te  larger  veins  of  iron  ore. 

On  Sept  28  in  company  with  Dr.  EUs  another  collection  was  made  of  the  Fenestdla 
of  Messenger  brook  which  was  sent  to  Dr.  Rudolf  Ruedemann,  assistant  palaeontologist 
of  the  State  of  New  York,  who  was  greatly  interested  in  the  mode  of  preservation  of 
these  fossils.  There  are,  he  reports,  impressions  which  look  like  a  Dictyonema  at  first 
glance,  but  these  are  connected  by  transitional  states  of  preservation  with  distinct 
Fenestelke,  preserved  in  relief  casts.  On  closer  examination  also  the  completely  flatten- 
ed specimens,  looking  so  much  like  Dictyonema,  show  features  that  betray  this  fenestel- 
loid  character,  as  he  thinks.  They  show  regular  rows  of  pores,  the  dissepiments  are 
much  thicker  than  in  DictyonemcBy  as  a  rule,  and  so  constructed  that  the  lumina  of  the 
meshes  are  oval  in  form ;  while  in  Dictyonema  they  are  always  rectangular.     Besides 


Digitized  by 


Google 


120  GEOLOGICAL  SUBfEY  DEPARTMENT 

5-6  EDWARD  VII.,  A.  1905 

the  meshed  are  more  regular  than  in  any  Dictyonemct  known  to  him.  Some  of  the 
lamellibranchs  and  brachiopods  have  been  reduced  to  a  like  black  film.  Dr.  Ruede- 
mann  has  become  a  little  suspicious  by  this  interesting  occurrence  as  to  the  graptolite 
nature  of  the  mineral  of  Dictyonema  tvebesteri  which  always  occurs  in  similar  glazed  or 
much  compressed  shale  and  also  is  reported  as  differing  from  other  DictyonenuB  by  its 
very  regular  meshes. 

Dr.  Ruedeman  had  previously  also  made  a  careful  comparison  of  many  specimens  of 
Dictyonema  vyehsteri  with  authentical  material  of  D.  reiiformey  from  the  Niagaran  shale 
in  New  York,  which  fails  to  show  any  difference  sufficient  for  specific  distinction,  and 
he  had,  therefore,  come  to  the  conclusion  that  />.  toebsteri  is  identical  with  D.  retijorme. 

Among  the  &wn-coloured  shales  underlying  the  Silurian  rocks  of  Canaan  Dictyo- 
nema has  been  found  in  nearly  all  the  brooks,  from  Harding  (Angus)  brook  below 
Qaq)ereau  village  to  Sharpe  brook  south  of  Cambridge  station.  In  Duncanson  brook 
thir  fossil  was  collected  last  summer  by  Mr.  N.  D.  Daru  who  also  obtained  from  Elder- 
kinbrook,  and  other  streams  in  the  neighborhood  of  Kentville  and  Highbury,  smooth 
and  corrugated  burrows  or  trails  of  annelids  of  considerable  size.  In  Harding  brook,  as 
already  stated,  Dictyonema  is  associated  with  a  form  like  Bryograpttis ;  near  Highbury, 
with  a  PhyUograptiis  ?  discovered  by  Messrs.  Cruickshank  and  Tufts ;  and  west  of  the 
Deep  Hollow  road  near  Port  Williams,  with  encrinites.  The  Dictyonema  of  Sharpe 
brook  was  found  in  abundance  above  a  twenty-feet  fall,  in  several  contiguous  layers  of 
reddish  and  gray  somewhat  sandy  shale. 

After  October  11,  some  weeks  were  spent  in  the  neighborhood  of  Torbrook  mines, 
where  work  is  being  vigorously  prosecuted  by  the  Londonderry  Company,  to  trace  the 
various  bands  of  diorite  and  granite  and  belts  of  slate  and  quartzite.  This  work  Beems 
to  prove  that  the  rocks  lie  in  several  synclines,  one  of  which  is  ci*068ed  in  the  mine 
workings,  about  ninety  feet  from  the  Leckie  ore-bed,  by  a  tunnel  driven  south  from  No. 
3  level  about  200  feet  from  the  surface  near  the  Woodbury  shaft  ;  but  ore  has  not  yet 
been  found  on  the  south  side  of  the*  basin.  Down  the  Woodbury  shaft  the  ore  was 
followed  to  a  vertical  depth  of  about  314  feet ;  in  the  main  shaft,  to  265  feet,  and  at 
the  Seary  shaft  to  210  feet,  giving  a  west-erly  pitch  of  about  10*  to  the  bottom  of  the 
ore-basin.  At  162  feet  from  the  ore-bed  in  the  above  mentioned  tunnel  from  Na  3 
level  west,  a  borehole  was  drilled  346  feet  at  an  angle  of  T?**,  or  at  right-angles  to  the 
ore  in  the  shaft,  and  from  the  same  point  another  hole  was  drilled  67 **  for  136  feet,  but 
neither  of  them  cut  the  ore.  Two  holes  were  also  bored  on  No.  5  level,  about  310  feet 
from  the  surface  :  No.  1,  horizontally  or  at  right-angles  to  the  ore-bed  for  192  feet  into 
strata  underlying  the  Leckie  bed,  and  No.  2,  in  the  east  exul  of  Na  5  level,  for  96  feet 
running  easterly  at  an  angle  of  45^  The  Nova  Scotia  Steel  Company  also  expended 
considerable  money  last  winter  in  making  borings. 

In  addition  to  the  ore  obtained  at  the  Leckie  mines,  several  car-loads  were  mined 
in  the  Bloomington  district  and  shipped  at  Nictaux  station  by  the  Londonderry  com- 
pany, which,  having  taken  an  eight  months'  option  of  the  properties  held  by  Messrs. 
Brookfield  and  Corbitt,  has  put  down  two  new  exploratory  shafts  on  the  shell  ore-bed. 
One  of  these  is  about  a  mile  west  of  the  Woodbury  shaft,  on  the  farm  of  Melbourne 
Hoffman,  and  the  other  about  one  mile  and  three-quarters  west  of  the  Woodbury  shaft. 
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at  Fletcher  Wheelocks.     From  the  bottom  of  both  tan|^els  were  driven  to  the  Leckie 
bed.     A  line  of  railway  was  also  surveyed  from  the  Leckie  mines  to  the  new  shafts. 

At  the  Hoffman  shaft,  which  is  14  by  7  feet  and  163  feet  deep,  a  power-house,  a 
lodging  house  and  other  buildings  have  been  built.  A  60  horse-power  return  tubular 
boiler,  a  hoisting  engine  and  air-compressor  have  been  installed,  also  a  Knowles  vertical 
pump. 

The  Fletcher  Wheelock  shaft  is  of  the  same  size  and  the  equipment  about  the  same 
as  at  the  Hoffman  shaft.  After  following  the  ore  dipping  77*  for  64  feet,  it  flattened  to  54' 
for  about  15  feet,  then  to  34*  for  16  feet,  the  ore  thickening  to  about  12  feet.  The  rocks 
then  dip  75'  southward  as  before,  but  at  about  21  feet  below  the  bend  the  ore  pinched 
out,  and  at  7  feet  farther  in  the  rock  the  dip  changed  to  the  northward  at  an  angle  of 
75'  to  S0\  The  shaft  was  continued  to  a  depth  of  170  feet,  the  last  54  feet  in  rock 
upon  the  line  of  the  75'  southward  pitch.  Both  shafts  were  sunk  by  Messrs.  Patterson 
and  Hyde  of  Pittsburg,  who  had  previously  put  down  the  Allan  shafts  near  Stellarton. 
To  Messrs.  Hyde,  Parsons  and  Weir,  Mr.  Fletcher  is  indebted  ior  most  of  the  above 
information  and  for  other  kindness. 

By  request  of  Mr.  A.  Johnston,  M.P.,  two  visits  were  made  to  the  Sydney  coal  field, 
to  inspect  explorations  carried  on  by  the  Dominion  Coal  Company  and  others,  in  search 
of  the  Mullins  seam,  in  the  neighborhood  of  Lynk  (Hayes)  lake  and  Southwest  brook, 
at  the  head  of  Lingan  basin.  On  his  second  visit,  about  the  middle  of  January,  1906, 
Mr»  Fletcher  accompanied  Mr.  Patrick  Neville,  under  whose  charge  these  explorations 
had  been  made  during  the  preceding  summer.  The  first  plan  suggested  by  the  engi- 
neers of  the  Dominion  Coal  Ccmipany,  to  bore  with  a  calyx  drill  so  as  to  cut  all  the  coals 
from  the  Clarke  seam  downward,  had  not  been  carried  out ;  but  several  pits  and  bore- 
holes had  been  put  down  near  Lynk  lake,  and  a  coal  seam  found  on  the  south  side  of 
the  lake,  which  was  assumed  to  be  that  bored  by  Burrows  near  the  outlet  and  subse- 
quently exposed  in  a  shaft  nearby,  and  also  to  represent,  although  not  actually  traced, 
a  seam  opened  on  the  50uthwest  brook  at  or  near  the  horizon  of  the  Martin  seam,  with 
which  it  might  thus  be  identical 

Since  the  question  of  the  extension  of  the  Mullins  seam  in  this  direction  has  not 
yet  been  solved,  it  is  perhaps  desirable  that  borings  like  those  made  near  Springhill 
should  be  undertaken  to  trace  the  outcrop  from  the  borehole  south  of  Lynk  lake  and 
determine  whether  that  coal  runs  to  the  neighbourhood  of  the  Martin  seam  on  South- 
west brook,  as  supposed  by  Mr.  Neville ;  to  trace  a  coal  seam  or  some  well  defined  rock 
band  from  the  Routledge  pits  near  the  west  end  of  Lynk  lake  westward  or  southward 
around  the  basin ;  and  also  to  follow  the  Tracy  seam  from  Broughton  colliery  northward 
towards  the  fork  of  the  Cowboy  and  Macpherson  roads,  to  Orand  lake  and  Sydney  har- 
bour. It  seems  possible  that  a  small  fault  follows  the  anticline  between  the  Glace  Bay 
and  Lingan  coal  basins,  the  delineation  of  which  with  reference  to  the  submarine  work- 
ings of  Dominion  No.  1  colliery  seems  to  warrant  the  expenditure  necessary  ;  and  in  any 
case  it  is  important  to  determine  the  position  and  nature  of  the  anticline  which  must 
affect  the  submarine  workings  of  that  and  otlier  collieries.  The  surface  does  not  seem 
to  be  deep,  clay-shales  and  other  rocks  being  found  at  no  great  depth,  consequently  these 
explorations  should  not  cost  much  in  comparison  with  the  advantage  of  having  once  for 
all  defined  the  structure  of  this  part  of  the  coalfield. 
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Boring  was  continued  by  the  Standard  Coal  Company  in  Cumberland  county  and 
the  same  tools  and  derrick  with  which  the  borehole  was  put  down  at  Pettigrew  were 
used  for  a  second  hole  on  the  shore  of  Fullerton  lake  about  275  yards  soutii  of  the  saw- 
mill at  Newville  station.  Drilling  was  begun  in  a  mixture  of  red  clay  or  mud  and  very 
fine  sand  of  the  consistency  of  slime,  resting  at  87  feet  upon  bedrock  covered  by  great 
blocks  among  which  the  casing  collapsed  at  75  feet.  This  hole  was  accordingly  aban- 
doned and  the  drill  moved  to  higher  land  a  short  distance  northeast  of  Newville  station 
where  a  hole  was  begun  which  has  now  reached  a  depth  of  about  900  feet  and  is  still  in 
conglomerate.  At  808  feet  the  bit  was  lost  by  a  break  in  a  welding  and  drilling  had  to 
be  suspended  until  fishing-tools  were  obtained  from  Pennsylvania  by  which  it  was 
recovered. 

The  Rear  brook  borehole  was  carried  to  a  depth  of  nearly  3,100  feet  without^  how- 
ever, reaching  the  bottom  of  the  conglomerate  which  includes  layers  of  reddish  or  purplish 
argillaceous  shale  and  sandstone.  Much  of  the  debris  resembles  Millstone  grit  but  is 
apparently  derived  from  a  conglomerate  like  that  of  New  Glasgow  bridge  in  which  there 
are  many  large  pebbles  of  this  rock. 

Mr.  Isaac  McNaughton's  borehole  north  of  Trenton  was  continued  to  a  depth  of 
about  700  feet  in  strata  similar  to  those  found  higher. 


Gold  Fields  of  Nova  Scotia. 

Mr,  £.  Rodolphe  FaribatUt, 

Mr.  Faribault  was  engaged  in  office  work  at  Ottawa  from  October  6,  1904,  until 
June  20,  1905,  when  he  left  for  field  work  in  Nova  Scotia  and  retui*ned  to  Ottawa  on 
October  14,  1905. 

The  greater  part  of  the  time  passed  in  the  office  was  spent  in  plotting  surveys,  made 
the  previous  summer  by  him,  and  in  revising  the  plotting  of  surveys,  made  by  his  assist- 
ants, of  the  gold  mining  districts  of  Leipsigate,  Malaga  and  Brookfield  and  the  country 
surrounding  them,  in  the  counties  of  Lunenburg  and  Queens,  as  detailed  in  the  Summary 
Report  for  1904,  pages  320  to  332. 

Special  plans  of  the  gold  mining  districts  of  Leipsigate,  Malaga,  Brookfield  and  Clam 
Harbour  were  also  compiled  on  the  scale  of  250  feet  to  one  inch,  and  these  plans  with 
that  of  Miller  lake  surveyed  in  1903,  are  now  completed  and  only  require  to  be  traced 
for  publication. 

The  large  scale  plan  of  the  gold  mining  district  of  Harrigan  Cove,  surveyed  in  1901 
and  reported  on  in  the  Summary  Report  for  that  year,  page  416to419,  is  now  being 
engraved. 

Good  progress  was  especially  made  this  year  in  the  compilation  of  the  one-mile  to 
an  inch  map  from  the  surveys  executed  for  several  years  past  in  the  counties  of  Halifax, 
Hants  and  Lunenburg.     The  greater  part  of  this  compilation  was  made  by  Major  F. 
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OTarrell,  who  joined  this  department  on  October  24,  1904,  and  has  since  then  been 
continuously  engaged  in  carrying  out  this  work,  which  has  been  so  long  in  arrears. 
The  area  compiled  extends  along  the  Atlantic  shore  from  the  head  of  St.  Margaret  bay 
lo  Mahone  bay,  and  as  far  north  in  the  interior  as  Mount  Uniacke,  Newport  and 
Windsor,  and  includes  all  the  rivers  flowing  south  into  St.  Margaret  bay  and  Mahone 
bay,  and  the  Ponhook  lake  and  St  Crois  river  flowing  north  into  Minas  basin.  This 
region  is  covered  by  the  map  sheets  of  Windsor,  Ponhook  lake,  St.  Margaret  bay,"  Aspo- 
togan  and  Mahone  bay,  each  measuring  18  inches  long  by  12  inches  wide.  It  is 
estimated  that  with  the  assistance  now  received  in  a  little  over  one  year  the  oflSce  work 
will  have  caught  up  to  the  field  work. 

Much  of  Mr.  Faribault's  time  was  taken  up  in  correspondence,  especially  in  answer- 
ing letters  from  persons  seeking  information  and  advice  on  the  gold  fields  of  Nova  Scotia, 
which  are  attracting  much  attention  at  the  present  time  in  connexion  with  deeper 
mining. 

Advice  and  reports  have  also  been  given,  by  special  request,  to  the  Government  of 
Nova  Scotia  regarding  the  advisability  of  extending  government  assistance  to  certain 
companies  in  the  sinking  of  deep  shafts  in  certain  gold  mining  districts,  for  which  the 
provincial  legislature  passed  an  Act  at  its  session  of  1903,  offering  to  bear  half  the 
expense  of  the  actual  sinking  from  the  surface  to  a  vertical  depth  not  exceeding  2,000 
feet. 

On  the  field  work  accomplished  in  the^Nova  Scotian  gold  fields  during  the  summer 
of  1905,  Mr.  Faribault  reports  as  follows : — 

In  accordance  with  your  instructions,  I  left  Ottawa  with  Major  OTarrell  on  June 
20,  1905,  for  Elmsdale,  Nova  Scotia,  where  I  wais  joined  by  my  field  assistants,  Messrs. 
J.  McO.  Cruickshank  and  A.  Cameron,  who  have  now  been  with  me  for  nineteen  and 
eighteen  years  respectively.  Major  OTarrell  continued  under  my  supervision  the  com- 
pilation of  the  manuscript  map,  while  my  other  two  assistants  were  engaged  in  field 
work  the  whole  season,  until  the  end  of  October. 

The  greater  part  of  my  time  was  devoted  to  the  revising  of  the  geological  structure 
of  the  gold-bearing  rocks  to  the  east  and  north  of  Halifax,  included  in  the  map  sheets 
of  Lawrencetown,  Musquodoboit  harbour,  Qays  river,  Renfrew  and  Windsor,  as  well  as 
the  northern  part  of  the  Waverly  sheet,  in  order  to  complete  and  have  them  ready  for 
publication.  The  surveys  of  that  region  were  made  several  years  ago,  but  owing  to 
pressure  of  office  work  were  compiled  only  recently.  In  this  work  I  was  ably  assisted 
the  whole  season  by  Mr.  Cruickshank  and  the  latter  part  of  the  season  by  Mr.  Cameron, 
both  of  whom  were  entrusted  with  the  revision  of  the  topography  in  order  to  bring  it 
up  to  date.  The  surveys  were  plotted  and  transferred  immediately  to  the  manuscript 
map  from  week  to  week  as  the  work  progressed,  and  this  method  proved  very  satisfac- 
tory for  working  out  the  structure  with  more  accuracy  and  detail 

This  region  is  for  the  most  part  underlaid  by  the  slates  and  quartzites  of  the  gold- 
bearing  rocks.  Towards  the  east  and  west  these  rocks  are  replaced  by  granite,  which 
also  forms  a  small  isolated  patch  to  the  southwest  of  Wellington  station.  The  gypsum 
and  limestone  of  the  Lower  Carboniferous  are  predominant  about  Windsor  and  Newport, 
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where  gypsum  quarries  are  extensively  worked,  and  they  form  irregular  basins  along  the 
valleys  of  the  Shubenacadie,  Nine  Mile,  Gay  and  Musquodoboit  rivers,  where  quarries 
of  limestone,  gypsum  and  selenite  have  also  been  worked  on  a  small  scale,  and  deposits 
of  bog  iron  ore  have^been  prospected  recently. 

In  the  gold  bearing  area  examined  are  included  the  gold  mining  districts  of  Lake 
Catcha,  Lawrencetown,  Oldham,  Renfrew,  Mount  Uniacke,  and  South  Uniacke,  detail- 
ed plans  of  which  have  been  published  on  a  large  scale  ;  also  those  of  Cow  Bay,  Rawdon, 
East  Rawdon,  Ardoise,  Meander  River  and  the  celebrated  antimony-gold  mines  of  West 
Gore.  Most  of  these  were  at  one  time  or  another  the  centres  of  important  mining  oper- 
ations, but  with  the  exception  of  West  Gore,  Oldham  and  Mount  Uniacke  which  are 
still  producing,  they  are  now  for  the  most  part  inactive. 

Since  my  return  to  the  office,  ihe  Lawrencetown,  Musquodoboit  Harbour  and  Gay 
River  map-sheets  were  completed  and  they  are  now  being  published ;  while  those  of 
Elmsdale,  Windsor  and  Ponhook  will  be  ready  for  publication  in  the  spring,  before  field 
work  is  resumed.  It  is  intended,  next  summer,  to  push  vigorously  the  revision  of  the 
Waverley,  Halifax,  Prospect,  Ashpotogan  and  St.  Margaret  Bay  sheets,  in  order  to  have 
them  completefl  by  the  end  of  the  year. 

Progress  was  also  made  in  the  general  survey  of  the  western  counties,  by  Mr. 
Cameron  during  the  first  three  months  of  the  season.  He  completed  the  odometer  sur. 
vey  of  all  the  roads  in  Queen's  county  and  began  those  in  the  sontheastern  part  of 
Annapolis  county.  He  also  surveyed  the  headwaters  of  Lahave  river,  as  far  north  as 
the  old  Dalhousie  road  and  west  to  the  line  of  the  Hali&uc  and  Southwestern  railway. 

The  Nova  Scotia  government  engaged  last  summer  Mr.  T.  A.  Rickard,  mining 
engineer,  to  report  on  the  gold  fields  of  the  province  and  the  possibility  of  developing 
them  successfully  on  a  larger  scale  and  to  greater  depth.  At  the  request  of  the  pro- 
vincial government  and  with  the  authorization  of  Dr.  Bell,  I  spent  three  weeks  in 
August,  with  Mr.  Rickard,  miking  a  general  examination  of  the  most  importtint  gold 
mining  districts.  The  following  districts  were  visited  :  Montague,  Waverley,  Oldham, 
Renfrew,  Mount  Uniacke,  Caribou,  Dufierin,  Harrigan  Cove,  Goldenville,  Cochran 
Hill,  Country  Harbour,  Isaac's  Harbour.  Seal  Harbour,  Forest  Hill,  West  Gore,  Leipsi- 
gate  and  Brookfield.  Valuable  information  and  data  have  thus  been  collected  and 
many  interesting  photographs  taken  which  will  be  useful  in  bringing  up  to  date  my 
final  report,  now  in  preparation,  on  the  gold  fields  of  the  province. 
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Chbmiotrt  and  Minkraloot. 

Dr.  O.  C.  Hoffmann. 

In  reporting  on  the  work  done  in  these  branches  of  the  Survey's  operations,  Dr. 
Hoffmann  says : — 

'*  The  work  carried  out  in  the  chemical  laboratory  has  been  upon  the  usual  lines^ 
that  is  to  say,  it  has  been  almost  exclusively  confined  to  the  examination  and  analysis  of 
such  ores  and  minerals,  etc.,  etc.,  as  were  deemed  likely  to  prove  of  economic  value  and 
importance.     Briefly  summarized  it  embraced  : 

"  1.  Analyses  of  different  varities  of  fossil  fuel  from  various  parts  of  the  Dominion, 
namely  of — lignite,  from  a  d^>08it  in  Tp.  63,  on  or  near  Towtinow  river,  some  eighteen 
miles  south-southwest  of  Athabaska  landing,  Alberta.  lignitic  coal  from  tunnel  on 
the  Jackson  seam  on  Quilchena  creek,  five  miles  from  its  entry  into  Nicola  lake,  Yale 
district,  B.C.  Coal  from  a  five-foot  seam  at  the  head  of  Snow  creek,  between  Panther 
and  Red  Deer  rivers.  Alberta,  from  a  seam  on  the  east  fork  of  Pine  river  south,  also 
frcMn  a  seam  on  Callon  creek.  Pine  river  south,  and  from  a  seam  on  Coal  brook,  Pine 
river  south.  Cariboo  district,  B.C. ;  from  outcrops  near  the  junction  of  the  Coldwater 
and  Nicola  rivers,  Yale  district,  B.C. ;  anthracite  coal  from  the  Costigan  seam  and 
underlying  seams.  Panther  river,  Alberta,  and  from  Sheep  creek.  Alberta ;  semi^anthra- 
cite  from  the  same  Costigan  seam,  and  from  the  lower  seam  on  Goat  river,  Telqua  river^ 
Bulkley  river,  Cassiar  district,  B.C. 

2.  Analyses,  more  or  less  complete,  of  several  varieties  of  iron  ore,  namely,  of  mag- 
netite, from  the  property  of  W.  R.  Neily,  close  to  the  Leckie  mine,  Torbrook  mines, 
Axmapolis  county,  N.S. ;  from  a  pmnt  three  miles  west  of  Clarendon  station,  parish  of 
Clarendon,  Charlotte  county,  N.B. ;  from  a  point  on  the  Riviere  des  Quinze  (Ottawa 
river),  Pontiac  county.  Que. ;  from  the  northwest  branch  of  the  Oatineau  river,  Que. ; 
from  the  vicinity  of  Lake  Temagami,  Nipissing  district^  Ont.  Hematite,  from  the  pro- 
perty of  John  F.  Yeats,  on  lot  6,  range  1,  Durham  township,  Missisquoi  county.  Que. ; 
and  from  the  property  of  Le/i  J.  Blake,  Pinnacle  mountain,  Missisquoi  county.  Que. 
Clay  iron-stone,  from  sections  six  and  seven,  of  township  10,  range  xxi,  west  of  the 
fourth  initial  meridian.  Alberta. 

3.  Analyses,  partial,  of  copper  ore  from  a  shaft  sunk  in  the  Triassic  trap  at  Well- 
port,  Digby  county,  N.S. ;  La  Tdte,  Charlotte  county,  N.B. ;  Orford  township,  Sher- 
brooke  county.  Que. ;  the  north-half  of  lot  3,  concession  iv,  Kent  township,  Nipissing 
district,  Ont ;  mining  location  No.  2961,  range  455,  northeast  of  Schreiber,  Thunder 
Bay  district,  Ont;  and  from  the  Europa  claim  No.  14,  Britannia  mountain,  Howe 
sound,  RC. 

4.  Analyses,  more  or  less  complete,  of  limestones  and  dolomites  (being  a  continua- 
tion of  the  series  of  analyses  of  such  stones  already  carried  out  in  connexion  with  an 
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inquiry  into  their  individual  merits  for  structural  purposes,  for  the  manufacture  of  lime, 
or  of  hydraulic  cement,  or  for  metallurgical  purposes,  kc,),  including  limestone  from 
three  miles  east  of  Brookfield,  Colchester  county,  N.S. ;  from  Dewars  Hill,  west  side  of 
Pugwash  harbour,  Cumberland  county,  N.S. ;  from  near  Lake  Mercier,  Labelle  county. 
Que. ;  from  the  quarry  of  Mr.  Beaulieu,  on  Little  Mascouche  road,  Ste.  Anne  des 
Plaines  parish,  Terrebonne  county.  Que. ;  from  lot  5,  and  range  iv,  Grenville  township, 
Argenteuil  county.  Que, ;  from  Rudd's  quarry,  Barriefield,  Pittsburgh  township,  Fron- 
tenac  county,  Ont. ;  and  from  Peterborough  township,  Peterborough  county,  Ont. 
Dolomite,  from  lots  1  and  4,  range  v,  Wentworth  township,  Argenteuil  county,  Que. 
and  from  near  Lake  Mercier,  Labelle  county.  Que. 

5.  The  examination,  in  many  instances  accompanied  by  a  more  or  less  complete 
analysis,  of  samples  of  clay,  from  numerous  localities,  in  regard  to  their  suitability  for 
the  manufacture  of  bricks,  tiles,  sewer-pipes,  terra-cotta,  stone^ware,  <bc.,  the  localities 
including  the  vicinity  of  Baddeck,  Victoria  county,  N.S. ;  material  from  the  farm  of 
Angus  McLean,  French  Yale,  Cape  Breton  county,  N.S. ;  clays  from  Cumberland 
county,  N.S. ;  from  a  boring  two  miles  east  of  « The  Brook  *  village,  Clarence  township, 
Russell  county,  Ont. ;  from  a  boring,  lot  10,  concession  iii,  Sarawak  township,  Qrey 
county,  Ont,;  from  an  extensive  deposit  on  section  28,  township  xii,  range  xxiv, 
west  of  the  second  initial  meredian,  Saskatchewan ;  from  the  homestead  of  Mr.  A.  M. 
Elay,  on  the  northeast  quarter  of  section  34,  township  xxxii,  range  1,  west  of  the 
fifth  initial  meridian.  Alberta ;  from  a  bed  on  the  north-half  of  section  1 1,  township 
xxix,  range  xxiii,  west  of  the  fourth  initial  meridian,  Alberta;  from  Kildonan, 
near  Winnipeg;  from  the  west  half  of  section  19,  township  vii,  range  iii,  west  of  the 
fifth  initial  meridian,  Alberta ;  from  Prairie  creek,  Clearwater  river,  Alberta ;  and  from 
the  mountain  three  miles  east  of  Enderby,  Yale  district,  B.C. 

6.  Analyses  of  natural  waters  carried  out  with  the  object'of  ascertaining  the  suit- 
ability of  the  same  for  domestic  or  manu^turing  purposes,  or  probable  value  as  a 
remedial  agent,  from,  respectively,  a  boring  at  Rear  brook.  East  River,  Pictou  county, 
N.S. ;  from  the  mine  of  the  Souris  Coal  Mining  Company,  Souris  district,  Saskatche- 
wan ;  from  a  spring  near  Bakers  or  Carrington  lake,  on  the  east  side  of  Moose  moun- 
tain, Saskatchewan  ;  from  wells  at  Whitewood  and  Ingram,  Saskatchewan  ;  from  a  well 
on  the  property  of  Mr.  Archibald,  on  section  30,  township  liii,  range  xxiii,  west  of 
the  fourth  initial  meridian.  Alberta ;  and  from  a  spring  on  the  bank  of  Shuswap 
river,  about  eight  miles  north  of  Enderby,  Yale  district,  B.C. 

7.  Miscellaneous  examinations.  These  include  the  examination,  accompanied  in 
most  instances  by  a  partial  analysis,  of  specimens  of : — Argillaceous  shale,  bitumen, 
bituminous  shale,  bog  iron-ore,  carbonaceous  shale,  deposits  from  springs,  ferruginous 
shale,  graphite,  graphitic-schist,  iron-ochre,  manganese  ore,  marl,  molybdenite,  pyro- 
phyllite,  pyroschist,  silt  and  talc-schist. 

A  very  careful  examination  has  also  been  made  of  a  sample  of  the  sand  in  the 
final  washing  of  the  material  obtained  in  dredging  for  gold  in  the  Eraser  river,  two 
miles  below  Lillooet.  This  sand,  it  was  found,  contained,  in  addition  to  flattened 
grains  of  native  gold,  scales  of  native  platinum,  and  grains  of  iridosmine,  also  some  small 
grains  of  a  native  iron-nickel  alloy,  to  which  the  name  *  souesite  '  hew  since  been  given 
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by  the  writer,  having,  in  the  pure  condition,  the  following  composition  : — Nickel  76*48, 
iron  22*30,  copper  1*22  —  lOO-OO.  Should  this  material  be  obtainable  in  any  quantity, 
it  would,  it  need  scarcely  be  said,  be  valuable  as  a  source  of  nickel. 

During  the  period  covered  by  this  report,  628  mineral  specimens  were  received 
for  identification  or  for  the  purpose  of  eliciting  information  in  regard  to  their  economic 
value.  Very  many  of  these  were  brought  by  visitors,  and  the  information  sought  in 
regard  to  them  was  not  infrequently  communicated  to  them  at  the  time  of  calling.  In 
other  instances — those  where  a  more  than  mere  cursory  examination  was  called  for,  or 
when  a  partial  or  even  complete  analysis  was  deemed  desirable — the  results  were,  as 
in  the  case  of  those  specimens  which  had  been  sent  from  a  distance,  communicated  by 
mail  The  correspondence  in  this  connexion  called  for  the  personal  writing  of  327 
letters,  many  of  which  constituted  lengthy  reports ;  whilst  the  number  of  letter  received, 
in  tbe  same  connexion,  amounted  to  110. 

*  The  successful  carrying  out  of  the  work  above  outlined,  is,  I  have  much  pleasure 
in  acknowledging,  in  no  small  measure  due  to  the  assiduity  and  zeal  displayed  by 
assistant  chemist  and  mineralogist,  F.  Q.  Wait,  who  has  at  all  times  manifested  great 
interest  in  the  work  of  the  laboratory. 

'  The  additions  to  the  mineralogical  and  lithological  section  of  the  Museum  during 
the  past  year,  embraced  : — 

A, — Duplicates  of  Specimens  which  toere  sent  to  the  LahoraUyry  Jor  Examitiation. 

Clay,  from  a  deposit  on  section  28,  township  xii,  range  xxiv,  west  of  the  second 
inital  meridian  Saskatchewan. 

Clay  iron-stone,  from  sections  6  and  17,  township  x,  range  xxi,  west  of  the  fourth 
initial  meridian.  Alberta. 

Hematite,  from  lot  6,  range  i,  Durham  township,  Missisquoi  county.  Que. 

Molybdenite,  in  foliated  masses,  distributed  through  a  gangue  composed  of  quartz,  - 
feldspar,   aid  a  little  hornblende,  from  lot  6,  range  xii,   Eardley  township,  Wright 
county,  Que. 

Molybdenite,  fine-granular  massive,  in  a  matrix  of  quartz,  from  one  of  the  Tamaric 
group  of  claims  on  Gnawed  mountain.  Tale  district,  B.C. 

Talc,  from  lot  683,  in  No.  2  Craig's  Road  Range,  Ireland  township,  Megantic 
county.  Que. 

B. — Collected  by  Afenibers  of  the  Staff  engaged  in  Field^uxyrk  in  connexion  with  the 

Survey. 
Barlow,  Dr.  A.  E. : — 

Twenty  specimens,  consisting  of  smaltite,  niccolite,  and  silver-bearing  ores,  from 
various  mines  and  prospects  in  the  cobalt-nickel-silver  mining  area,  Coleman 
township,  Nipissing  district,  Ont. 

Ingall,  K  D.,  all  from  Coleman  township,  Nipissing  district,  Ont.  : — 

(a.)  A  specimen  of  disseminated  native  bismuth  from  the  Timiskaming  and  Hudson 
Bay  Mining  Company's  mine,  on  lot  7,  concession  5. 
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(6.)  A  specimen  of  erythrite  from  the  Savage  mine,  near  the  southern  end  of  Carl 

lake, 
(c.)  A  specimen  of  a  leafy  form  of  native  silver  in  the  matrix,  from  the  Trethewey 

mine,  location  J.  B.  Y. 

Johnston,  R.  A.  A. : — 

Two  specimens  of  an  incrustation  of  radiating  fibrous  malachite  from  the  Seattle 
claim,  Iron  mountain,  Yale  district,  KC. 

Low,  A.  P.  :— 

Crystals  of  pyroxene  -found,  as  a  secondary  mineral,  in  a  soft,  light  green  weather- 
ing, green  chloriticnschist  resulting  from  tiie  alteration  c^  diabase  occurring  on 
Chibougamau  river,  six  miles  below  the  junction  of  Brock  river,  in  the  nordiem 
part  of  Quebec. 

McConnell,  R.  G.,  B.A.  :— 

(a.)  A  nugget  of  native  copper  from  Burwash  creek,  Kluane  river,  a  stream  flowing 
out  of  the  northern  end  of  Lake  Kluane,  Yukon  Territory. 

(b,)  Pellets  of  native  silver  from  the  same  locality  as  the  pi'eceding. 

Parks,  Professor  W.  A. : — 

All  from  Coleman  township,  Nipissing  district,  Ont. 

(<u)  Six  specimens  of  native  silver,  eleven  specimens  of  niccolite  with  native  silver, 

and  three  specimens  of  smaltite,  from  the  La  Rose  mine. 
(b.)  Fifteen  specimens  of  smaltite,  nine  specimens  of  smaltite  with  erythrite,  two 

specimens  of  native  silver,  three  specimens  of  smaltite  with  native  silver  and 

two  specimens  of  niccolite  with  native  silver,  from  the  Ferland  and  Chambers 

mine.  . 
(c.)  One  specimen  of  smaltite  with  native  sOver  from  the  McKinley  and  Darragh 

mine. 

Poole,  R.  S.,  M.A.  :— 

The  following  specimens  from  Vancouver  island  :  A  specimen  of  coal  coked  by 
andesite,  Brown  river,  Comox ;  a  specimen  of  coal  coked  by  andesite,  Cumber- 
land ;  a  specimen  of  lower  shale,  near  contact,  Nanaimo  river ;  an  association  of 
coal  and  andesite  from  outlet  of  Comox  lake ;  a  specimen  of  floor  rock,  trap, 
and  shale  with  attached  coal ;  two  nodules  of  coal  from  lower  seam  near  Protec- 
tion island  shaft. 

Willimott,  C^  W.  :— 

A  crystal  group  of  nephelite  from  lot  25,  concession  14,  Dungannon  township, 
Hastings  county,  Ont. 

(C, — By  presentation.) 
B^langer,  Joseph : — 

A  specimen  of  auriferous  quartz  from  a  vein  about  three  miles  north — northeast  of 
Michipicoten  Mission,  north  shore  of  Lake  Superior,  Thunder  Bay  district,  Ont. 
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Boisvert,  Alex.,  per  Dr.  H.  M.  Ami,  (Survey) : — 

A  sample  of  shell  marl  fix)m  a  deposit  covering  fifteen  acres  and  having  an  average 
thickness  of  three  feet — in  part  on  lot  2  and  in  part  on  lot  3,  of  range  vii 
Bouchette  township,  Wright  county.  Que. 

Charest,  A. : — 

Concretionary  nodules  found  on  the  shore  of  a  small  unnamed  lake  a  few  miles 
northeast  of  Lake  Kiemawist,  Abitibi  district,  Que. 

Plant,  James  E.,  of  Charlottetown,  Prince  Edward  Island  : — 

A  fragment  of  a  massive,  radiating,  fibrous  limonite  from  Grindston  eisland,  one 
of  the  Magdalen  group.  Gulf  of  St.  Lawrence. 

Latchford,  Hon.  Frank  R.  :— 

(a)  A  specimen  of  erythrite,  a  specimen  of  an  intimate  mixture  of  smaltite  and 
cobaltite  with  a  little  native  silver  and  a  specimen  of  smaltite  with  some  cobaltite 
from  the  vicinity  of  Cobalt,  Ont. 

(b)  Model  of  the  Proton  meteorite,  found  near  Proton  station,  Grey  county,  Ont. 

Morrison,  Thos.,  of  Bancroft,  Ont. : —    ^ 

A  specimen  of  sodalite  with  hydronephelite,  from  lot  25,  concession  14,  Dungannon 
township,  Hastings  county,  Ont. 

Morrison,  William : — 

Two  samples  of  clay,  one  from  a  bed  on  lot  10,  and  the  other  from  a  bed  which  is 
partly  on  lot  10  and  partly  on  lot  11,  of  concession  3,  Sarawak  township.  Grey 
county,  Ont. 

Nattress,  Rev.  Thomas,  per  Dr.  J.  F.  Whiteaves  (Survey) : — 

A  fragment  of  a  nodule  of  grayish-white  to  white,  opaque,  dull,  chert  or  homstone, 
found  in  a  brownish-gray  fossiliferous  dolomite  met  with  in  cutting  a  channel  in 
the  bed  of  the  Detroit  river  at  Amherstburg,  Maiden  township,  Essex  county, 
Ont. 

Soues,  F.,  Gold  Commissioner,  Clinton,  B.C.  : — 

(a)  A  specimen  of  stibnite  from  a  quartz  vein  at  the  southeast  end  of  Chilco  lake, 
New  Westminster  district,  B.C. 

(b)  A  sample  of  sand  obtained  in  dredging  for  gold  in  the  Eraser,  near  Lillooet, 
B.C. 

Winning,  P.  B.,  per  Mr.  R.  L.  Broadbent : — 

Specimens  of  black  spinel,  in  the  matrix,  from  lot  52,  range  2,  Bigelow,  Labelle 
county.  Que. 

(D, — By  Purchase,) 

Through  Dr.  Robert  Bell : — Seven  specimens  of  rich  native  silver-bearing  ores 
from  the  Trethewey  silver  cobalt  mine,  Coleman  tp.,  Nipissing  dist.,  Ont. 
26—9 
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Through  Dr.  A.  E.  Barlow  : — ^Two  nuggets  of  silver  from  the  New  Ontario  mine, 
location  J.B.  Y.,  east  side  of  Sasaginaga  lake ;  and  a  nodular  mass  of  native  silver- 
bearing  ore,  weighing  two  hundred  and  fifty-seven  pounds,  and  containing, 
approximately,  twenty  per  cent  of  native  silver,  from  the  La  Rose  mine.  Cobalt, 
Ont. 

Mr.  C.  W.  Willimott  has  devoted  considerable  time  to  the  making  up  of  collections 

of  minerals  and  rocks  for  various  Canadian  educational  institutions.     The  following  is  a 

list  of  those  to  which  such  collections  have  been  sent : — 

Specimens. 
Public  School,  Cornwall,  Ont.,  consisting  of 75 


2.  Snmmer  School  of  Science,  Kensington,  P.£.I.,  consisting  of 

3.  Public  School,  Shelburne,  Ont 

4.  Winter  Street  School,  St.  John,  N.B. 

5.  Albert  Street  School,  St.  John,  N.B. 

6.  County  Academy.  Port  Hood,  Inverness  county,  N.S. 

7.  Graded  School,  Norton,  N.B. 
a  High  School,  Forest,  Ont. 
9.  Public  School,  East  Toronto,  Ont 

10.  High  School,  Gravenhorst,  Ont 

11.  Public  School  Board,  Dunnville,  Ont 

12.  High  School,  Kincardine,  Ont. 
ISb  Superior  School,  North  Head,  Grand  Manan,  N.B. 
14.  Sapperton  School,  Sapperton,  B.C. 
16.  High  School,  Th(Ht)ld,  Ont 

16.  Academy,  Inverness,  Que. 

17.  High  School,  Simcoe.  Ont.  • 

18.  Model  School,' Athens,  Ont 

19.  Public  School,  Palmerston,  Ont. 

20.  High  School,  Cornwall,  Ont 

21.  St.  Joseph's  Academy,  St.  Hyacinthe,  Que. 

22.  High  School,  Nanaimo,  B.C. 

23.  CoUegiate  Institute,  St  Marys,  Ont 

24.  High  School,  Athens,  Ont 
26.  Public  School,  Chateworth,  Ont. 

26.  High  School,  Glenooe,  Ont 

27.  St.  Bernard  College,  Sorel,  Que. 

28.  Sisters  of  the  Congregation  of  Notre  Dame,  Quebec 

29.  High  School,  Niagara-on-the-Lake,  Ont. 
80.  High  School,  WaJkerton,  Ont 
31.  Natural  History  Association,  Chatham,  N.B. 
82.  High  School,  Welland,  Ont 

33.  Model  School,  St  Thomas,  Ont 

34.  Macdonald's  Consolidated  School,  Kingston,  N.B. 

36.  Public  School,  Pointe  aux  Trembles,  Que. 
86.  High  School,  Sterling,  Ont. 

37.  London  Historical  Society,  London,  Ont 

38.  High  School,  East  Toronto,  Ont 

39.  St.  Jean  I'Evangeliste  Acadamie,  Point  St  Charles, Que. 

40.  High  School,  Almonte,  Ont. 

41.  St  Vincent  de  Paul,  Brockville,  Ont 

42.  Douglas  Avenue  School,  St.  John,  N.B. 

43.  Convent  Jesus  Marie.  Beauoeville,  Que. 

44.  Jameson  Avenue  Collegiate  Institute,  Toronto,  Ont 

45.  Young  Men's  Christian  Assn.,  Charlottetown,  P.E.I. 

46.  Dept  of  Mineralogy,  University  of  Toronto,  Toronto,  Ont. 
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In  addition  to  which,  collections  have  also  been  made  up  and  forwarded  to  the : — 

Specimens. 

Canadian  Commercial  Agent  in  Paris,  France,  consisting  of 62 

Exhibition  Branch  of  the  Department  of  Agrioulturo,  Ottawa,  consisting  of 12 

University  of  Virginia,  Charlotteville,  Va.,  U.S.  A.,  consisting  of 6 

Making  in  all  a  total  of  4,097  specimens  of  minerals  thus  distributed. 

Mr.  Willimott  also  visited  a  number  of  mineral  localities,  during  the  summer 
months,  for  the  purpose  of  collecting  further  material  for  the  making  up  of  collections 
of  the  nature  of  those  above  referred  to.    While  so  engaged  he  procured  several  hundred- 
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weight  of  each  of  the  following : — Calcite ;  chrome  garnet  in  the  matrix ;  diopside ;  hem- 
atite ;  magnesite ;  pyrite  ;  pyrrhotite ;  and  serpentine.  Also  numerous  specimens  of  lime- 
stone, dolomite,  and  serpentine,  suitable  for  use  as  a  marble.  These  latter  he  will  cut 
and  polish' and,  later  on,  report  upon  in  regard  to  their  relative  merits  for  decorative 
purposes. 


PALiBONTOLOOY   AND   ZoOLOGY. 

Dr.  J.  F,   Whiteaves. 

Dr.  Whiteaves  reports  that  the  manuscript  of  the  fourth  and  concluding  part  of 
Palaeozoic  Fossils,  Vol  III.,  which  was  commenced  last  year,  has  been  completed,  and 
an  index  to  the  whole  volume  has  been  prepared.  This  part  of  the  volume  consists  of 
four  papers,  as  follows  : — 

(1)  *  The  Fossils  of  the  Silurian  (Upper  Silurian)  rocks  of  Keewatin,  Manitoba  ; 
the  northeastern  shore  of  Lake  Winnipeg  and  the  lower  part  of  the  Saskatchewan 
river.' 

(2)  *  The  Canadian  species  of  Plectoceras  and  Barrandeoceras, 

(3)  '  Illustrations  of  seven  species  of  fossils  from  the  Cambrian,  Cambro-Silurian, 
Silurian  and  Devonian  rocks  of  Canada.' 

(4)  '  Bevision  of  the  nomenclature  of  the  fossils  of  the  Guelph  formation  of  Ontario. 

One-half  of  the  first  of  these  papers  and  the  whole  of  the  second  and  fourth  were 
written  in  1905,  the  third  being  little  more  than  a  reprint  of  previously  published,  but 
not  illustrated,  descriptions.  The  part,'  as  a  whole,  is  to  be  illustrated  with  eighteen 
full-page  plates  and  eight  text  figures,  the  drawings  for  which  are  now  being  reproduced. 
As  soon  as  proofs  of  these  reproductions  are  received,  the  explanations  of  the  plates  can 
be  written  and  the  letter  press  sent  to  the  printer. 

Two  small  collections  of  Cambro-Silurian  fossils  from  Ontario,  viz.,  one  from 
Kingston  MiUs  and  one  from  Campbellford,  and  two  from  the  Vancouver  Cretaceous, 
have  been  examined  and  reported  on.  Information  about  Canadian  fossils,  or  zoologic^ 
specimens,  has  also  been,  as  usual,  given  or  sent  to  various  applicants. 

In  the  department  of  zoology,  small  collections  of  land  and  fresh  water  shells,  made 
in  1905  at  various  localities  in  Keewatin,  Quebec,  Ontario  and  British  Columbia,  have 
been  named  for  W.  Mclnnes,  O.  O'SuUivan,  A.  P.  Low,  Prof.  Macoun,  and  J.  M. 
Macoun.  And,  in  this  connexion,  the  whole  of  the  recent  Canadian  Cycladidae  in  the 
Museum  of  the  Survey  has  been  sent,  in  instalments,  to  Dr.  V.  Sterki,  of  New  Phila- 
delphia, Ohio,  who  has  made  a  special  study  of  this  dUBcult  group  of  fresh-water 
bivalves.  These  specimens  have  been  kindly  and  gratuituously  determined  by  Dr. 
Sterki,  who  recognizes  twenty  species  of  Sphcsrium  and  eighteen  of  Pisidium  (or  Cor- 
neocyclas)^  or  more  than  double  the  number  that  were  previously  known  as  occurring 
in  Canadian  waters. 

At  the  request  of  Dr.  H.  Kluge,  nearly  the  whole  of  the  recent  Bryozoa  from  the 
Atlantic  and  Pacific  coasts  of  Canada,  in  the  Museum  of  the  Survey,  have  been  sent  to 
Berlin  for  further  study  and  comparison. 
26— 9J 
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Six  short  papers  on  Canadian  zoological  subjets  have  been  written  in  1905,  and 
published  in  various  scientific  journals.  Four  of  these  papers  are  lists  of  the  species 
represented  in  small  collections  of  land  and  fresh-water  shells  from  Keewatin,  Yukon^ 
and  several  other  widely  distant  localities.  The  fifth  is  an  illustrated  description  of  a 
new  Gomohaais  (a  fresh- water  shell)  from  Upper  Columbia  lake,  B.C.,  collected  by  Mr. 
J.  B.  Tyrrell  in  1883 ;  and  the  sixth  records  the  capture  of  a  specimen  of  the  Banded 
Pocket-mouse  {Peragnaihus  fuscus)  in  Manitoba.  A  bibliography  of  Canadian  Zoology 
for  1894,  exclusive  of  entomology,  has  been  prepared  and  has  been  printed  in  the  Trans- 
actions of  the  Royal  Society  of  Canada  for  1905. 

During  Dr.  Bell's  absence  from  Ottawa,  for  a  little  over  two  months  last  simimer, 
the  duties  of  Acting  Deputy  Head  and  Director  were  performed  by  the  writer.  In 
addition  to  letters  written  or  dictated  in  that  capacity,  the  writer's  official  correspond- 
ence in  1905  consisted  of  194  letters  received  and  168  written. 

The  following  specimens  were  received  in  1906,  either  from  members  of  the  staff 
or  from  employees  of  the  department : — 

Professor  Macoun  : — 

A  collection  of  fresh  water  shells  from  the  St.  Lawrence  river  near  Quebec,  and  of 
marine  shells  and  sponges  from  Cap  k  TAigle,  Charlevoix  county.  Que. 

Fletcher,  Hugh : — 

Several  specimens  of  Dictyonema  from  brooks  south  and  east  of  Kentville,  Kings 
county,  and  from  Spinney  brook,  Annapolis  county,  N.S.;  also  some  shales  with 
plant  stems  from  the  latter  place. 

Ells,  Dr.  R.  W.:— 

A  few  fine  specimens  of  marine  shells  from  the  Queen  Charlotte  islands. 

McConnell,  R.  G.:— 

Manotia  suborhicularia  and  two  other  fossils  from  Caflon  Burwash  creek,  Kluane 
district^  Yukon  territory. 

Low,  A.  P.:— 
A     Small  collection  of  fresh-water  shells  from  northern  Quebec. 

Ami,  Dr.  H.  M.:— 

About  400  fossils  from  the  Trenton  limestone  at  the  Montmorency  river,  P.Q.,  and 
150  from  the  marine  Pleistocene  clays  at  Besserers,  Ont.  Large  collections  of 
Silurian  and  Devonian  fossils  from  St.  Helens  island,  Montreal,  made  for  Dr. 
Ami  by  Mr.  Edward  Ardley. 

Lambe,  L.'M.: — 

Large  collections  of  fossils  from  the  Lower  Helderberg  rocks  at  Cap  Bon  Ami^ 
N.B.;  also  a  few  fossils  from  rocks  of  the  same  age  behind  Point  Fleurant,  P.Q., 
and  from  Black  Cape,  about  three  miles  east  of  the  Cascapedia  river.  Que. 

A  few  specimens  of  fossil  fishes  from  the  Lower  Devonian  rocks  at  Campbell- 
ton,  N.B.,  and  a  large  collection  of  fossil  fishes  and  plants  from  the  Upper 
Devonian  rocks  near  West  Maguacha,  Scaumenac  bay,  P.Q.  Some  recent  marine 
sponges,  a  few  land  shells  and  a  small  specimen  of  Plethodon  cinereus  from  West 
Maguacha. 
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Mclnnes,  W.: — 
A  collection  of  fresh- water  shelb  from  various  localities  in  Reewatin  and  northern 
Ontario. 

Macoun,  J.  M.: — 

Collection  of  fresh-water  shells  from  southern  British  Columbia. 

Macoun,  J.  M.  (per  W.  Spreadborough): — 

152  skins  of  manmials,  249  of  birds,  sets  of  eggs  of  thirteen  species  of  birds  and  a 
collection  of  land  and  fresh-water  shells,  from  southern  British  Columbia. 

Dowling,  D.  B.:— 
Twenty-five  fossils  from  quartzites  of  the  Carboniferous  and  twenty  from  the 
Carboniferous  limestones  of  the  Elk  Range,  Rocky  mountains.     Two  fragments 
of  spear  and  arrow  head  from  the  Kananaskis  river.  Alberta. 

Keele,  Joseph : — 

Nine  fossils  from  the  Upper  Stewart  river,  Yukon  Territory. 

O'Sullivan,  O.:— 

Two  marine  sponges  from  Kettle  river,  south  coast  of  Hudson  bay,  and  specimens 
of  twelve  species  of  fresh-water  shelb  from  Knee  lake,  Keewatin. 

Poole,  H.  S.:— 
Collection  of  fossil  plants,  moUusca  and  crustaeec^  from  the  Cretaceous  rocks  at 
various  localities  on  Vancouver  island,  but  mostly  from  Nanaimo  and  Comox. 

Caimes,  D.  D.: — 

A  large  collection  of  fossil  plants,  shells,  dec.,  from  the  Cretaceous  rocks  of  the  Foot- 
hills of  the  Rocky  mountains,  south  of  the  main  line  of  the  C.P.R. 

The  additions  to  the  palaeontological,  zoological,  archsaological  and  ethnological 
collections  in  the  Museum  during  1 905,  and  from  other  sources,  are  as  follows. 

By  presentation : — 

(A . — Pakeontology. ) 

Springer,  Hon.  Frank,  East  Las  Vegas,  New  Mexico  : — 

Six  fine  specimens  of  fossil  crinoids,  one  from  the  Devonian  rocks  of  Michigan,  and 
five  from  the  Lower  Carboniferous  rocks  of  Iowa  and  Indiana. 

Grant,  Colonel  C.  C,  Hamilton,  Ont. : — 

Eight  fossils  from  the  Cambro-Silurian  drift  at  Winona,  and  thirty-four  from  the 
Niagara  formation  at  Hamilton  and  Qrimsby,  Ont. 

Johnston,  W.  A.,  Athens,  Ont. : — 

Two  good  specimens  and  fourteen  fragments  of  Nanno  Kingstonenais,  from  Kings- 
ton Mills,  Ont. 

Narraway,  J.  E.,  Ottawa  : — 

Specimen  of  Tripteroceraa  xiphicu,  from  the  Black  River  formation  near  Ottawa. 

Wilkins,  F.  W.,  Norwood,  Ont.  :— 
Vertebra  of  dinosaur,  and  two  other  fossils,  from  the  Belly  River  formation  near 
the  Battle  river.  Alberta. 
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Topley,  H.  N.,  Ottawa  :— 

Vertebra  of  tiianothere  from  the  Cypress  hills;  and  two  specimens  of  (Jyprina 
owUa  and  one  of  BacuiUes  otxUus,  from  the  Cretaceous  rocks  thirty-five  miles 
southeast  of  Irvine,  Alta. 

(B.— Zoology.) 

Latchford,  Hon.  F.  W.,  Ottawa  :— 

Seven  specimens  of  Unto  radiatus  from  the  Ottawa  river  at  Britannia ;  ihreb  of 
Unto  luteolus,  young,  from  the  Rideau  canal  at  Ottawa ;  and  two  of  Anodonta 
Bvhcylindracea  from  St  Justine,  Yaudreuil  county,  Que. 

Lambarty  Hon.  O.  H:,  Ottawa : — 

Flying  Squirrel  {Sciuropterus  voltieeUa)  from  New  Edinburgh,  Ottawa. 

Criddle,  Norman,  Aweme,  Manitoba  : — 

Mounted  specimen  of  the  Banded  Pocket-mouse  {Perognaikm  Jtuciaitis)  from 
Aweme. 

Smith,  John^  Ottawa : — 

Penis  bone  of  seal  from  Ungava  bay,  brought  some  years  ago  by  the  late  G.  S. 
McTavish,  of  the  Hudson's  Bay  Co.  Drilled  at  one  end  and  slightly  carved, 
possibly  by  Eskimo. 

Henderson,  F.  D.,  Ottawa : — 

Skull  of  American  bison  from  the  province  of  Saskatchewan. 

Dignan,  Hubert,  London,  Ont.  : — 

A  small  living  soft-shelled  turtle  from  the  waterworks  at  London. 

Eifrig,  Rev.  C.  W.  G.,  Ottawa  :— 

Specimens  of  two  species  of  Sphcsriumy  from  the  Li^vre  river  at  High  Rock,  Que. 

Holmes,  M.,  Cantley,  Que.: — 

Star-nosed  mole  in  the  flesh,  from  Cantley,  Wright  county,  Que. 

Beaupre,  E.,  Kingston,  Ont. : — 

Three  photographs  of  the  nest  and  eggs  of  Canadian  birds. 

(C. — Archceology  and  Ethnology,) 

Forbes,  W  ,  Ottawa  :— 

Three  arrow-heads,  three  stone  adzes  or  skin-scrapers,  and  a  piece  of  weathered  rock, 
resembling  a  skin-scraper,  from  Cameron  island,  three  miles  from  Stanley 
island,  St.  Lawrence  river. 

McDougaU,  David,  Morley,  Alberta,  per  D.  B.  Dowling : — 
One  obsidian  spear  head,  from  Morley. 

Stewart,  James,  Grande  Prairie,  B.  C.:-^ 
One  stone  pestle,  from  Grande  Prairie. 
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Vertebrate  Palaeontology. 

Mr.  Lawrence  M.  Lambe,  (  VertebrcUe  PalceontologistJ, 

With  the  exoeption  of  part  of  the  summer,  devoted  to  field-work,  Mr.  Lambe's  time 
during  the  past  year  has  been  mainly  occupied  in  the  study  of  the  vertebrate  fauna  of 
the  Oligocene  deposits  of  the  Cypress  hills,  Assiniboia,  as  represented  by  his  ooUection 
of  1904,  of  which  a  provisional  list  of  the  contained  species  was  given  in  last  year's 
Summary.  The  report  on  the  Oligocene  fauna,  to  form  part  IV  of  volume  III  (quarto) 
of  contributions  to  Canadian  Palseontology,  is  fairly  under  way,  a  considerable  part  of 
the  manuscript  is  ready,  as  are  also  a  number  of  drawings  for  the  plates.  In  anticipa- 
tion of  the  appearance  of  this  memoir  some  of  the  species  that  proved  to  be  new  to 
science  (or  of  particular  interest)  and  that  it  was  thought  advisable  to  describe  without 
delay,  form  the  subject  of  the  following  illustrated  papers  published  during  the  year : — 

*  On  the  tooth-structure  of  mesohipptM  westoni  (Cope),'  American  Journal  of 
Science. 

*  Fossil  horses  of  the  Oligocene  of  the  Cypress  hills,  Assiniboia,'  Transactions  ]  loyal 
Society  of  Canada. 

*  A  new  species  of  Hyracodon  {R.  priscidens)  from  the  Oligocene  of  the  Cypress 
hills,'  Transactions  Royal  Society  of  Canada. 

Reprints  of  these  papers  have  already  been  distributed. 

The  month  of  July  and  half  of  August  was  spent  in  the  field,  principally  at  West 
Maguacha,  Chaleur  Bay  where  upper  Devonian  rocks  yielding  a  rich  fish  fauna 
are  exposed.  Here  a  large  coUection  of  both  fish  and  plant  remains  was  made  to  sup- 
plement those  already  in  the  possession  of  the  Survey.  This  new  material,  when  studied, 
is  expected  to  add  considerably  to  our  present  knowledge  of  the  later  Devonian  fauna  as 
represented  in  these  beds.  The  lower  Devonian  rocks  at  Campbellton,  N.B.,  were  also 
visited  and  a  small  collection  of  vertebrate  remains  made  therefrom.  Advantage  was 
taken  of  close  proximity  to  the  Lower  Helderberg  rocks  near  Little  Cascapedia,  Que.  and 
at  Cap  Bon  Ami,  N.  B.  to  add  to  the  collections  of  invertebrate  fossils  from  these 
localities.  The  collection  made  at  Cap  Bon  Ami  is  a  large  and  representative  one  and 
should  prove  an  important  accession  to  the  material  previously  secured  from  this  place. 

Although  apart  from  vertebrate  palaeontology,  a  short  time  was  given  to  a  report 
on  fossil  corals  obtained  by  Mr.  A.  P.  Low,  at  Beechey  island,  Southampton  island  and 
Cape  Chidley,  during  his  expedition  of  1903-4  to  Hudson  bay  and  Arctic  islands.  This 
report  is  incorporated  in  Mr.  Low's  report  as  an  appendix. 

A  large  cup-shaped  monaxonid  sponge  obtained  by  purchase  from  Mr.  F.  Landsberg, 
of  Victoria,  B.C.,  during  the  early  part  of  the  year  was  described  and  figured  in  a  paper 
entitled  *  A  new  recent  marine  sponge  (Esperella  bellabensis)  from  the  Pacific  coast 
of  Canada.'  This  paper  was  published  in  the  Ottawa  Naturalist  and  reprints  of  it  have 
been  distributed. 
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Early  in  the  year  a  number  of  excellent  casts  of  types  (or  original  fossils),  and 
photographs  of  mounted  skeletons  and  restorations  of  Tertiary  vertebrates,  principally 
from  the  Eocene  and  Miocene  formations  of  the  western  States,  was  purchased  from  the 
A  merican  Museum  of  Natural  History,  New  York.  The  types  and  photographs  of 
skeletons  are  for  use  in  studying  the  mammalian  faunas  of  the  Tertiary  rocks,  as  repre- 
sented by  our  own  collections  from  the  west,  and  are  available,  with  the  photographs  of 
restorations,  as  an  extremely  intonating  addition  to  the  museum  for  exhibition  purposes. 

The  casts  of  types  or  original  fossils  are  of : — 

Heptodon  calcictUus,  Cope.     Palate  and  lower  jaws.     Eocene. 
Colodon  dakotensis^  Osbom  and  Wortman.     Upper  jaws.     Oligocene. 
Sytemodon  prinuBVuSf  Wortman.     Palate  and  lower  jaw.     Eocene. 
ProtapiruB  validua^  Hatcher.     SkuU.     Oligocene. 
Oreodan  ctUbertioniy  Leidy.     Fore  and  hind  foot.     Oligocene. 
ffycenodan  horriduSy  Leidy.     Fore  and  hind  foot.     Oligocene. 

Series  of  fossil  horse  feet  and  skulls  illustrating  the  evolution  of  the  horse : — 

ffyracotherium  craspedotum.     Fore  and  hind  feet.     Eocene. 
Afeaohippud  bairdi.     Fore  and  hind  feet.     Oligocene. 
AfeaohipptM  copei.     Hind  foot     Oligocene. 
Neohipparion  whitneyi.     Fore  and  hind  feet     Miocene. 
Protarohipptts  venicolus.     Crushed  skull  and  jaws.     Eocene. 
Afesohippus  bairdi.     Skull  and  jaws.     Oligocene. 
HypokipptM  equinua.     Skull  and  jaws.     Miocene. 
Merychippus  sejunctus.     Skull  and  jaws.     Miocene. 

Series  of  fossil  camel  feet  illustrating  the  evolution  of  the  camels  and  llamas : — 
ProtyloptM  peieraoni.     Hind  limb.     Eocene. 
Poebrotherium  taiUoni.     Fore  and  hind  feet.     Oligocene. 
ProtoMis  morUanuB.     Fore  and  hind  feet.     Miocene. 
Alticamdtu  cUtus,     Hind  limb.     Miocene. 
Protocercu  celer^  Marsh.     Fore  and  hind  feet     Oligocene. 
Equu8  compliccUus,  Leidy.     Upper  molar.     Pleistocene. 
Eqwus  occidentalism  Leidy.     Upper  molars.     Pleistocene. 
Equus  pectinattUj  Cope.     Upper  molars.     Pleistocene. 
Eqnu8  excelstis,  Leidy.     Upper  jaw.     Pleistocene. 
Neohipparion  epeciosum,  Leidy.     Upper  teeth.     Miocene. 
Neohipparion  affine^  Leidy.     Upper  teeth.     Miocene. 
Neohipparion  grcUum,  Leidy.     Upper  teeth.     Miocene. 
Neohipparion  montezumcey  Leidy.     Upper  and  lower  teeth.     Miocene. 
Merychippua  ineignisy  Leidy.     Upper  jaw.     Miocene. 
Protohippus  (Merychippue)  mirabilis,,  Leidy.     Upper  jaw.     Miocene. 
Protohippus  perditau,  Leidy.     Upper  jaw.     Miocene. 
Protohippus  eupremiM,  Leidy.     Upper  teeth.     Miocene. 
Parahippiis  cognatus,  Leidy.     Milk  teeth.     Miocene. 

ParahippiMfDesmcUiptie)  crenidens,  Scott.     Upper  and  lower  jaws.     Miocene. 
Anchippue  texanttSj  Leidy.     Upper  molar.     Miocene. 
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Hypohippus  affinia.     Upper  milk  molar.     Miocene. 

Hypohippns  ( Anchitherium)  equintu,  Scott.     Upper  and  lower  jaw.     Miocene. 

FrotohipptM  placidtUy  Leidy.     Upper  teeth.     Miocene. 

Mesohippus  hairdiy  Leidj.     Skull  and  jaws.     Oligocene. 

Phenacodtts  primctviis,  Cope.     Fore  and  hind  feet.     Eocene. 

The  photographs  of  mounted  skeletons  are  of  the  foUowing : — 

Protorohippu8  veniicoltM^  Cope.     Eocene. 
CcBnopua  occidenkUisy  Leidy.     Oligocene. 
Proioceraa  celery  Marsh.     Oligocene. 
Oreodon  etUbertsonij  Leidy.     Oligocene. 
Hyasnodon  horridus,  Leidy.     Oligocene. 

With  photographs  of  restorations  of : — 

Protoeercu.     Six-homed  upper  Oligocene  ruminant. 
Eloiherium.     Qiant  upper  Oligocene  suiUine. 
Megcu:erop8,     Long-homed  Lower  Oligocene  titanothere. 
Hyracodon,     Cursorial  Oligocene  rhinoceros. 
Mastodon.     Pleistocene  elephant. 
DryptodauruB,     Carnivorous  Cretaceous  dinosaur. 
Agathaumaa,     Three-homed  Cretaceous  dinosaur. 
A£adro8auru$.     Duck-billed  Cretaceous  dinosaur. 
Siberian  mammoth  or  hairy  elephant. 

Note  on  the  age  of  the  Horsbflt,  Similkameen  and  Tranquille  Tertiary  Beds 
OF  the  Southern  Interior  of  Brftish  Columbia. 

Among  the  remains  of  fossil  fishes  in  the  Museum  of  this  departmenc  are  a  number 
of  specimens  from  Horsefly  river,  from  the  North  Fork  of  the  Similkameen  river  and 
from  near  Tranquille,  Kamloops  lake ;  three  widely  separated  localities  in  the  southern 
interior  of  British  Columbia.  The  recognition,  lately,  by  the  writer  of  a  second  speci- 
men of  Amyzon  brevipinne.  Cope,  in  the  small  collection  from  Horsefly  river  points  to 
the  probable  synchronism  of  the  sedimentary  rocks  in  which  the  fossils  at  this  locality 
occur  with  the  Amyzon  beds  of  Colorado  and  Nevada.  The  other  fishes  contained  in 
the  Horsefly  River  coUection  are  referable  to  Cope's  species  Amyzon  commune,  character- 
istic of  the  Amyzon  beds  of  Colorado. 

The  beds  on  the  North  fork  of  the  Similkameen  river  from  which  remains  of  plants, 
insects  and  fish  were  obtained  by  Dr.  George  M.  Dawson  have,  on  the  evidence  of  these 
fossils,  been  regarded  as  *  probably  of  Oligocene  (later  Eocene  age) '  (Dawson,  Oeol.  Surv. 
of  Canada,  Annual  Report,  vol.  vii,  p.  76  B,  1895).  The  fish  remains  from  this  locality 
consist  of  the  type  of  Amyzon  brevipinne  (on  the  evidence  of  which  Cope  correlated  the 
Similkameen  beds  with  the  Amyzon  beds  of  Colorado  and  Nevada*)  and  a  fish  scale, 
not  hitherto  noticed,  which  agrees  in  size  and  ornamentation  with  those  of  the  speci- 
mens of  A,  commune,  from  Horsefly  river. 

•Proc.  Acad.  Nat.  Sci.  Philadel..  vol.  xlv,  p.  401.  1894. 
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We  thus  have  two  species  of  Amyzon  common  to,  and  comprising  the  known  fish 
fauna  of  the  Horsefly  and  Similkameen  beds. 

Also  it  is  probable  that  the  beds  near  Tranquille  belong  to  the  same  horizon  as 
those  of  the  Horsefly  and  Similkameen  rivers  as  the  fish  remains  from  this  first  locality 
are  apparently  referable  to  Amyzon  commune. 

We  may  conclude,  then,  that  the  fish-bearing  deposits  of  the  above  three  localities 
are  probably  of  the  same  age  and  synchronous  with  the  Amyzon  beds  to  the  south  of  the 
International  Boundary. 

A  description  of  the  structure  of  Amyzon  brevipinne  based  on  the  specimen  of  this 
species  from  Horsefly  river  will  shortly  appear  in  a  paper  by  the  writer. 


4 

The  Botany  and  Climate  of  the  Northwest  Side  op  the  Lower  St.  Lawrence 

Professor  John  Mticottn. 

*"  After  my  Simmiary  Report  for  1904  was  written  I  continued  to  work  on  the  Rocky 
Mountain  flora  and  prepared  a  series  of  specimens  for  exhibition  at  Lake  Louise,  Field 
and  Glacier  in  the  Rocky  and  Selkirk  mountains.  An  exhaustive  work  on  the  botany 
of  the  Rocky  mountains,  south  of  the  International  Boundary,  is  being  prepared  in  the 
United  States  and  as  this  is  designed  to  include  southeastern  British  Columbia  and 
Alberta  it  has,  meanwhile,  been  considered  wiser  to  defer  the  completion  of  my  report. 
The  publication  of  Mr.  A.  O.  Wheeler'15  work  on  the  Selkirk  mountains,  for  which  I 
wrote  a  ehort  account  of  the  &una  and  flora  of  those  mountains,  and  the  popular  flora 
of  the  Rocky  and  Selkirk  mountains  by  Mrs.  Julia  Henshaw,  now  in  the  press,  so  com- 
pletely cover  the  ground  in  a  popular  sense  that  there  is  no  urgent  need  of  a  more 
technical  work. 

Last  spring  you  decided  that,  owing  to  our  fragmentary  knowledge  of  the  flora  and 
fauna  of  the  St.  Lawrence  valley  below  Quebec,  it  might  throw  "much  lighten  the  climatic 
conditions  existing  there  if  a  study  of  its  flora  were  undertaken.  The  only  collections 
of  plants  we  had  from  that  r^on  were  those  made  by  Dr.  John  Bell  in  1862  and  by 
the  writer  in  1882.     Both  collections  came  from  the  Gaspe  peninsula. 

Following  out  this  decision,  I  left  Ottawa  on  June  19th  and  made  my  headquarters 
at  Montmorency  Falls,  extending  my  examinations  to  Quebec  on  the  one  hand  and  St. 
Joachim  on  the  other.  I  worked  here  until  July  12th,  after  which  I  made  my  head- 
quarters at  Cap  k  TAigle.  From  this  point  I  examined  the  district  west  of  Murray  Bay 
and  river  and  eastward  to  Port  k  Persis,  which  is  some  distance  west  of  Tadousac.  I 
remained  here  until  August  31  reaching  Ottawa  on  September  2.  The  season  was 
very  successful  and  large  collections  were  made  of  plants  of  all  kinds ;  at  the  same  time 
the  climatic  conditions,  and  the  many  problems  presented  by  the  peculiarities  observed 
were  noticed.  In  making  my  collections  I  was  assisted  for  the  greater  part  of  the  time 
by  Mr.  Roy  Cameron,  of  this  city.  A  detailed  report  on  the  work  done  will  be  sub- 
mitted as  soon  as  possible. 
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After  returning  from  the  field  I  was  occupied  for  two  months  making  a  collection 
of  nearly  700  species  of  the  fungi  of  the  Ottawa  district  Afterwards,  collections  made 
during  the  summer  were  carefully  examined  and  presented  many  rare  and  interesting 
forms.  The  coldness  of  the  water  gave  arctic  sea-weeds,  while  the  flora  of  the  hill-sides 
indicated  a  summer  temperature  much  higher  than  had  been  anticipated. 

The  arrangement  of  a  Catalogue  of  the  Mammals  of  the  Dominion,  on  the  same 
lines  as  that  of  the  Bird  Catalogue,  has  been  commenced,  and  will  be  prosecuted  steadily 
when  other  work  will  perolit. 


Botanical  Work  on  the  Southern  Boundary  of  British  Columbia. 

Mr,  J,  M,  Macoun, 

Between  the  date  of  my  Summary  Report  for  1904  and  my  departure  for  the  field 
in  May  my  time  was  occupied  in  the  routine  office  work  and  in  the  determination  of 
specimens  collected  by  me  and  others  during  the  previous  season.  The  "  Flora  of  the 
Hudson  Bay  region  "  was  also  completed  and  is  now  ready  for  the  press. 

Pursuant  to  your  instructions  I  made  arrangements  to  spend  the  collecting  season 
of  1905  in  British  Columbia,  in  the  vicinity  of  the  International  Boundary.  Early  in 
April  my  field  assistant,  Mr.  W.  Spreadborough,  joined  one  of  the  survey  parties  at  work 
in  the  vicinity  of  Midway,  where  I  joined  him  later,  and  proceeded  thence  to  Mr. 
Ogilvie's  camp  at  Rock  creek.  From  the  end  of  May  until  the  middle  of  August  I 
either  camped  with  him  or  was  given  supplies  and  transport  by  him,  and  every  facility 
was  afforded  me  for  the  successful  prosecution  of  my  work.  After  my  arrival,  Mr. 
Spreadborough's  time  was  devoted  chiefly  to  the  collection  under  my  direction  of  birds 
and  mammals,  while  my  own  labours  were  given  to  botany.  Following  the  old  Dewdney 
trail,  we  crossed  the  country  between  Midway  and  the  Skagit  river,  spending  several 
weeks  in  the  vicinity  of  Osooyos  laka  Less  was  known  of  this  region,  from  a  natural 
history  point  of  view,  than  of  any  other  part  of  British  Columbia,  and  several  birds  and 
small  mammals  not  before  collected  in  Canada  were  secured,  as  well  as  many  new 
plants — some  n^'w  to  science,  others  not  previously  recognized  in  Canada. 

The  month  of  July  and  part  of  August  was  spent  in  the  Skagit  valley  and  on  the 
mountains  between  the  Skagit  river  and  Chilliwack  lake.  These  mountains  were 
found  to  be  the  district  in  which  several  groups  of  small  mammals  intermingled.  The 
flora  was  that  characteristic  of  the  mountains  farther  west  but  several  new  species  of 
flowering  plants  were  discovered.  Leaving  Mr.  Spreadborough  to  complete  the  season's 
work  I  returned  to  Ottawa  August  22nd  and  after  working  a  few  days  in  the  office  took 
advantage  of  the  fine  weather  to  study  the  aquatic  plants  in  the  streams  near  Ottawa. 
Th^  collections  made  last  September  will,  with  our  previous  knowledge,  enable  us  at  any 
time  to  write  a  full  report  on  these  plants. 

Since  returning  to  the  office  I  have  been  engaged  in  naming  specimens  sent  in  by 
collectors  and  in  working  up  my  own  collections. 
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Oppick  Work. 

During  the  year  4,441  sheets  of  botanical  specimens  were  sent  to  herbariums  in 
different  parts  of  the  world,  chiefly  to  government  or  university  museums,  in  exchange 
for  specimens  received.  These  latter  numbered  more  than  2,000.  A  larger  number  of 
specimens  than  usual  were  mounted  and  placed  in  our  herbarium — 4,799  in  all. 

Eight  hundred  and  nineteen  official  letters  were  written  and  about  the  same  num- 
ber were  received. 


MAPPING  AND  ENGRAVING. 

J/r.  C.'O.  Sen^cal,  Geographer  and  Chief  Draughtsman,  * 

The  following  is  a  statement  of  the  work  carried  out  under  the  supervision  of  the 
Geographer  and  Chief  Draughtsman  during  the  past  calendar  year  : — 

Mr.  L.  N.  Richard  completed  the  plotting  of  the  Nova  Scotia  traverse  lines  run  in 
1904  and  laid  out  base-lines  for  sheets  Nos.  84,  85,  88,  95,  96,  97,  98,  103  and  104 
N.S.;  he  completed  the  map  of  Montreal  and  vicinity  for  engraving,  revised  the  com- 
pilation of  Ignace  sheet  (No.  5  N.W.  Ont.)  which  he  also  prepared  for  engraving  and 
lithographing. 

Mr.  Richard  left  for  the  fleld  on  the  24th' of  June,  under  instructions  to  run  transit 
and  chain  traverse  lines  in  Nova  Scotia  along  the  D.  A.  Ry.  between  Middleton  and 
Digby,  along  the  Caledonia  Branch  of  the  H.  k  S.  W.  Ry.  and  along  the  Liverpool  road 
between  Parkers  cove  on  the  Bay  of  Fundy  to  Liverpool  bay  on  the  Atlantic.  About 
200  miles  of  railway  and  road  were  surveyed,  the  plotting  of  which  will  be  available  as 
base-lines  for  the  construction  of  Sheets  Nos.  90  to  121.  Mr.  Richard  is  at  present 
drawing  a  map  of  the  shore-lines  of  the  Ancient  Great  Lakes  in  Ontario  for  the  Sum- 
mary Report  of  the  Department  for  the  past  year. 

Mr.  O.  E.  Prudliomme  made  additions  to  the  Ottawa  and  Cornwall  sheet  (No. 
120  Ont.  and  Que.),  traced  and  lettered  Pembroke  sheet  (No.  119  Ont.)  Gay  River  and 
Musquodoboit  Harbour  sheets  (Nos.  54  and  55  N.S.),  for  engraving,  and  prepared  the 
copy  for  photolithographic  reproduction  of  the  maps  of  Nicola  Valley  Coal  Fields;  B.C., 
Yamaska  mountain,  Que.  and  Nictaux-Torbrook  Iron  district,  N.S. 

Mr.  J.  A.  Robert  calculated  latitudes  and  departures  of  the  traverses  run  in  Nova 
Scotia  in  1904  and  part  of  those  run  in  1905.  He  revised  the  Nova  Scotia  sheets  Nos- 
59,  60,  61  and  62,  and  worked  on  the  compilation  of  Mr.  Fletcher's  surveys  on  Sheets 
Nos.  83,  84,  85,  98,  99  and  103,  which  are  at  present  fairly  advanced.  He  compiled 
the  maps  of  Nictaux-Torbrook  district,  N.S.,  and  of  Chibougamau  region,  Quebec, 
and  traced  the  latter  for  engraving. 

Mr.  H.  Lefebvre  was  appointed  on  the  permanent  staff  and  reported  himself  for 
duty  on  the  31st  of  January.  He  compiled  and  traced  for  engraving  the  Brome  Moun- 
tain map  and  prepared  the  copy  for  photolithographic  reproduction  of  the  map  of  the 
Kluane  Mining  district,  B.C.  and  of  the  West  Coast  of  James  bay.     He  assisted  Mr. 
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D.  B.  Dowling  in  the  compilation  of  that  officer's  phototopographic  maps  of  the  Cascade 
Coal  Basin,  Alberta,  and  traced  the  four  following  sheets  of  this  map  for  engraving, 
viz.:  (No.  1,  Panther  River  sheet;  No.  2,  Cascade  River  sheet;  No.  3,  Canmore  sheet, 
and  No.  4,  Wind  Mountain  sheet). 

Mr.  F.  OTarrell  continued  the  compilation  of  Mr.  E.  R.  Faribault's  Nova  Scotia 
surveys  on  the  1  mile  scale.  He  compiled  Sheets  Nos.  70  to  73  incl.;  revised  Sheets 
Nas.  66  to  69,  and  commenced  Sheets  Nos.  86  to  89.  During  the  summer  Mr.  O'Farrell 
accompanied  Mr.  Faribault  in  Nova  Scotia  and  assisted  this  officer  in  the  revision  of  his 
map  work. 

Mr.  P.  Fr^reault  completed  the  compilation  and  made  the  tracing  for  engraving  of 
the  map  of  Northeastern  Canada  on  the  scale  of  50  miles  to  an  inch,  prepared  the  copy 
for  photolithographic  reproduction  of  the  maps  of  Duncan  creek,  Yukon  territory, 
Costigan  Coal  Field,  Alberta,  and  nine  diagrams  to  accompany  various  reports. 

Mr.  V.  Perrin  assisted  Mr.  Wm.  Mclnnes  in  the  mapping  of  his  surveys  of  the 
Winisk  river  and  attended  to  general  work.     He  resigned  in  March. 

Mr.  A.  Dickison  has  been  employed  on  the  temporary  staflF  of  this  office  since  the 
3rd  of  July.  He  reduced  the  published  and  unpublished  geological  surveys  of  Nova 
Scotia  to  the  scales  of  4  and  8  miles  to  1  inch  and  constructed  two  maps  to  accompany 
a  special  report  on  Nova  Scotia.  The  engraver's  copy  of  these  maps  is  nearing  comple- 
tion. He  also  traced  and  lettered  a  map  of  Yukon  territory  for  the  Summary  Report, 
1905. 

Mr.  J.  J.  McGee,  jr.,  was  employed  as  general  assistant  and  typewriter.  He 
attended  to  the  classification  of  records  and  made  sundry  tracings  for  office  and  field 
use.     He  accompanied  Mr.  Richard  last  summer  in  the  field  as  chainman. 

The  following  maps  were  compiled  by  field  officers  from  their  respective  surveys : — 

The  Yukon  Territory  (including  a  survey  of  Peel  river  by  C.  Camsell),  scale 

32  miles  to  1  inch,  Mr.  J.  Keele. 
The  Cascade  Coal  Basin,  Alberta,  scale  1  mile  to  1  inch  (4  sheets.  Topographical 

and  Geological  editions),  Mr.  D.  B.  Dowling. 
The  Moose  Mountain  Region,  Southern  Alberta,  scale  2  miles   to  1  inch,  Mr. 

D.  D.  Caimes. 
The  Southwest  Coast  of  Hudson  Bay,  scale  16  miles  to  1  inch,  Mr.  O.  O'SuUi- 

van. 
Progress  work  on  8  mile  map  of  Northwestern  Ontario,  Messrs.  W.  J.  Wilson, 

W.  H.  Collins. 
Revision  of  Sheets  Nos.  53,  54  and  55.     Progress  work  on  Sheets  66,  67,  72 

and  73,  Nova  Scotia,  scale  1  mile  to  1  inch,  Mr.  E.  R.  Faribault. 

The  routine  work  of  laying  down  geographical  projections,  making  photographic 
reductions  of  maps,  sun  prints,  tracings,  list  of  repairs,  etc.,  was  divided  among  the 
stafiP  and  attended  to. 

The  meetings  of  the  Geographic  Board  were  regularly  attended  as  usual. 
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The  following  three  maps  accompany  the  Summary  Report  for  the  pant  year,  tIz.  : — 
No.  915.  Southwest  Coast  of  Hudson  Bay,  scale  16  miles  to  1  inch. 
No.  916.  Windy  Arm  Mining  District,  B.C.,  scale  2  miles  to  1  inch. 
No.  917.  Yukon  Territory,  scale  32  miles  to  1  inch. 

Besides  the  above  mentioned  maps,  there  are  about  twenty  in  the  hands  of  the 
.King's  Printer  at  various  stages  of  progress,  including  the  copper  plate  editions  of  twelve 
sheets  of  the  Nova  Scotia  systematic  series  on  the  scale  of  1  mile  to  1  inch,  the  last 
proofs  of  which  have  been  revised  and  are  ready  for  the  press.  It  has  been  deemed 
advisable  to  hold  over  many  of  these  sheets  until  the  colours  of  the  full  set  have  been 
thoroughly  revised  and  to  have  them  printed  together  at  one  time  in  order  to  secure 
uniformity  in  the  geological  tints. 

The  edition  of  the  following  maps  and  diagrams  was  received  from  the  King's 
Printer  during  the  past  calendar  year : — 


r 


Description. 


Area  in 
isquare  miles 


885 

886 

772 

891 
894 
834 


770 

708 
874 

887 
901 
867 
897 


Yukon  Territory— Klondike  District  and  Vicinity  Showing  Water  Supply.  Scale  8 
miles  to  1  inch 

Yukon  Territory— Distribution  of  Auriferous  Gravels  in  Klondike  Mining  District. 
Scale  2  miles  to  1  inch 

Yukon  Territory— Geological  Map  of  Klondike  Mining  District.    Scale  2  miles  to  1 


inch. 


Yukon  Territory— Duncan  Creek  Mining  District.    Scale  6  miles  to  1  inch. 

Yukon  Territory— Sketch  Map,  Kluane  Mining  District.    Scale  6  miles  to  1  incn 

British  Columbui— Economic  Minerals  in  Boundary  Creek  Mining  District    Scale  1 

mile  to  1  inch 

British  Columbia — Geological  Map,  Boundary  Creek  Mining  District.    Scale  1  mile 

to  1  inch , . 

British  Columbia — Coal  Basins  of  Nicola  Valley.    Scale  1  mile  to  1  inch 

Alberta— Oostigan  Coal  Field.    Scale  4  miles  to  1  inch 

Ktiewatin— Sketch  Map,  Lac  Seul  to  Severn  lake.    Scale  35  miles  to  1  inch 

Ontario  and  Keewatin— West  Coast  of  James  Bay.    Scale  16  miles  to  1  inch 

Ontario — Sketch  Mao,  Bruce  Minen,  Desbarats  District 

Ontario — Geological  Map  of  part  of  Hastings,  Haliburton  and  Peterborough  counties 

(Bancroft  map).    Soikle  2  miles  to  1  inch 

Ontario — Haliburton  Sheet,  No.  118.    Scale4  miles  to  1  inch 

Quebec — Geological  Map,  and  Section,  Island  of  Montreal  and  Vicinity.    Scale  4  miles 

to  1  inch. 

Quebec— Geological  Map,  Yamaska  Mountain.    Scale  20  chains  to  1  inch 

Quebec— Geological  Map,  Brome  Mountain.    Scale  40  chains  to  1  inch 

Nova  Scotia— Wine  Harbour  Gold  District.    Scale  250  feet  to  1  inch 

Nova  Scotia — Nictaux-Torbrook  Iron  District.    Scale  25  chains  to  1  ^ch 

Eight  diagrams  showing  Mineral  Production  to  1908  inclusive 

One  diagiam,  Larose  Mine,  Ontario.  — 


About  1,300 
..     1,300 
••     2,500 
344 
344 


2,000 
3.456 


1,860 
12 
90 


The  number  of  letters,  memoranda,  specification  sheets,  <fec.,  relating  to  map  work 
was  220  sent  and  175  received. 


Digitized  by 


Google 


SUMMARY  REPORT  143 

SESSIONAL  PAPER  No.  26 

The  Library. 

Dr,  John  Thorbum,  Librarian, 

During  the  year,  from  January  2nd  to  December  30th,  1905,  there  were  distributed 
13,861  publications  of  the  Geological  Survey,  comprising  reports,  parts  of  reports,  special 
reports  and  maps  ;  of  these  13,358  were  distributed  in  Canada,  the  remainder,  503,  in 
foreign  countries,  as  exchanges  to  universities,  scientific  and  literary  institutions,  and  to 
individuals  engaged  in  scientific  pursuits.  The  reason  why  comparatively  few  publica- 
tions were  sent  to  foreign  countries  was  because  the  Annual  Report,  Vol.  XIV,  has  not 
yet  been  issued,  although  it  has  been  in  the  printer's  hands  for  several  months. 

The  sale  of  publications  during  the  year,  including  reports  and  maps,  amounted  to 
^663.19.  As  will  be  seen,  the  amount  received  has  been  gradually  decreasing.  This  is 
owing  to  the  fact  that,  for  some  years  past,  the  free  distribution  has  been  on  a  more 
liberal  scale  than  was  the  case  previously. 

There  were  received,  as  exchanges  or  donations  to  the  library,  3,247  publications, 
including  reports,  transactions,  proceedings,  memoirs,  periodicals  and  maps.  The  vol- 
umes purchased  during  the  year  were  715,  and  54  scientific  periodicals  were  subscribed  for. 
The  number  of  letters  received  in  connexion  with  the  library  was  2,905,  besides  1,536 
■acknowledgments  from  exchanges  and  individuals.  The  number  of  letters  sent  from  the 
library  was  2,664,  besides  665  acknowledgments  for  publications  received. 

There  are  now  in  the  library  about  15,500  volumes,  in  addition  to  a  large  number 
of  pamphlets  on  various  subjects. 

The  number  of  volumes  that  were  bound  during  the  year  was  385. 

The  library  is  open  from  10  a.m  to  4  p.m.  for  persons  wishing  to  obtain  information 
in  regard  to  scientific  subjects. 

Mrs.  J.  Alexander  is  assistant  librarian,  and  has  charge  of  the  cataloguing  and 
shelf  an'dngement  of  the  books. 

Much  of  her  time  is  occupied  in  supplying  information  to  inquirers  regarding 
survey  publications  and  in  assisting  members  of  the  staff  to  find  literature  bearing  on 
the  trork  in  which  they  are  engaged. 

Miss  Barry  has  charge  of  the  distribution  books  and  of  the  exchange  lists,  besides 
the  acknowledgments  received  for  publications  sent  out.  She  also  has  charge  of  the 
filing  of  letters  relating  to  the  work  in  the  library.  Apart  from  her  duties  in  the 
library,  Miss  Barry  keeps  a  record  of  the  non-attendance  of  the  permanent  and  tempor- 
aiy  members  of  the  survey  staff. 

During  part  of  the  day  Miss  Stewart  typewrites  the  letters  sent  out  having  refer- 
ence to  the  library.  These  are  constantly  increasing,  as  may  be  seen  by  comparing  the 
numbers  sent  out  for  some  years  past. 


Digitized  by 


Google 


144 


GEOLOGICAL  SURVEY  DEPARTMENT 


5-6  EDWARD  VII.,  A.  1906 
Miss  Alexander  enters  all  publications  received  in  the  accession  book,  and  attends 
to  the  indices.     She  acknowledges  all  publications  received  by  presentation,  and  assists 
in  typewriting. 


STAFF,  APPROPRIATION,  EXPENDITURE  AND  CORRESPONDENCE. 

The  staff  at  present  employed  numbers  67. 

The  funds  available  for  the  work  and  expenditure  of  the  department  during  the- 
fiscal  year  ending  June  30,  1905,  were  : — 


Details. 


Civil-list  appropriation 

General  appropriations 

Civil-list  sauanes 

Explorations  and  surveys 

Wages  of  temporary  employees  — 

Printing,  engraving  and  lithographing  . 

Books  and  instruments. 

Chemicals  and  apparatus 

Specimens  for  Museum 

Stationery,  mapping  materials,  &c 

Incidental  and  other  expenses 

Advances  to  explorers 


Less— Advanced  in  190a-O4  on  account  of  1904-06 $19,202  60 

Deduct — Unexpended  advances  credited  Casual  Revenue 866  07 


Unexpended  balance  Civil-list  appropriation  . 
II  General  n 


Grant. 


$    cts. 

68,076  00 
113,815  26 


176,890  25 


Expenditure. 


$    cto. 


68,129  29 

27,529  22 

26,860  47 

17,605  54 

5,430  78 

184  54 

6,689  10 

2,169  67 

3,566  93 

40,065  96 


188,430  40 


18,347  43 


170,082  97 
4,945  71 
1,861  67 


176,890  25 


The  correspondence  of  the  department  shows  a  total  of  13,125  letters  sent,  and 
13,904  received. 

I  have  the  honour  to  be,  sir,  ' 

Your  obedient  servant. 


Ottawa,  April,  1906. 


ROBERT  BELL, 
Acting  Deputy  Head  and  Director. 
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To  His  Excellency  the  Bight  Honourable  Sir  Albert  Henry  Oeorge,  Earl  (hey.  Vis- 
count  IHowick,  Baron  Orey  of  Howick,  a  Baronet,  O.CM.O.,  &c.,  &c,,  £c.,  Oov- 
emor  General  of  Canada. 

May  it  Please  Your  Excellency, — 

The  undeisigned  has  the  honour  to  lay  before  Your  ExceUency,  in  compliance 
with  3  Victoria,  chapter  2,  section  6,  the  Summary  Report  of  the  operations  of  the 
Geological  Survey  Department  for  the  calendar  year  ending  December  31,  1906. 

WILLIAM  TEMPLEMAN, 

Minister  of  Inland  Bevenue. 
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SUMMARY    REPORT 


OP  THE 


GEOLOGICAL  SURVEY  OF  CANADA 

FOR  THE  CALENDAR  TEAR  1906 


The  Honourable  Wm.  Templeman,  M.P., 
Minister  of  Inland  Revenue. 

Sir, — ^In  accordance  with  the  Geological  Survey  Act,  53  Victoria,  chapter  11, 1890, 
1  have  the  honour  to  submit  herewith  the  Annual  Report  relating  to  the  operations  of 
this  department.  Special  prominence  is  given,  as  in  the  past,  to  matter  of  immediate 
economic  importance;  the  report  also  contains  short  descriptions  of  new  explorations 
and  of  original  observations  and  deductions  by  the  several  officers  engaged  in  £eld  work. 

In  order  to  expedite  publication  this  report  is  presented  without  the  customaiy 
sketch  maps.  .These  maps,  too  rough  to  be  of  permanent  value,  have  never  given  a 
result  proportionate  to  the  work  entailed  by  their  compilation,  and  it  is  believed  that 
their,  suppression  will  enable  the  field  officers  to  devote  much  more  time  to  the  produc- 
tion of  full  records  and  accurate  delineation  of  their  explorations.  In  the  form  of 
separate  bulletins  these  records  and  maps  will  give  to  the  public  definite  information 
upon  si)ecific  subjects,  thus  obviating  the  necessity  of  a  search  through  bulky  volumes 
dealing  with  a  variety  of  matter  relating  to  widely  scattered  areas  through  this  vast 
Dominion. 

It  is  obvious  that  there  are  many  areas  too  large,  and  subjects  too  complicated,  to 
be  confidently  reported  on  after  only  one  season's  work.  In  such  cases  the  full  report 
cannot  be  issued  until  the  field  labours  are  completed,  but  meantime  the  annual 
bulletin  will  fill  a  temporary  want  until  the  finished  report  completes  the  work. 

EFFORTS   TO    PROMOTE    PROMPT    PUBLICATION    AND   EFFICIENT   DISTRIBUTION    OF   REPORTS. 

The  main  causes  ^f  complaint  against  the  G^logical  Survey  have  been  the  delay 
in  publication  of  reports  and  maps  and  the  difficulty  of  obtaining  them  when  published. 
These  complaints  have,  in  the  main,  been  well-founded,  and  efforts  are  now  being  made 
to  remedy  the  causes.  Reasons  for  delay  in  publishing  the  results  of  field  investiga- 
tions are  numerous,  but  the  following  scheme  will,  it  is  hoped,  secure  the  speedy  issue 
of  information  to  the  public: — 
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1.  Press  bulletins  giving  information  concerning  all  matters  of  public  interest  in 
regard  to  the  mineral  resources  of  Canada  are  issued  at  frequent  intervals  by  the 
department^  and  are  sent  to  all  the  imi>ortant  newspapers  of  the  Dominion. 

2.  Arrangements  have  been  made  whereby  the  director's  report  will  be  issued  aa 
part  I.  of  the  annual  report,  that  of  the  statistical  branch  as  part  II.,  and  others  of 
economic  or  national  importance  as  succeeding  parts  in  the  order  in  which  they  are 
ready  for  printing.  These  parts,  or  supplements,  will  be  issued  as  sessional  documents, 
and  will  as  such  receive  the  benefit  of  a  wide  distribution  from  the  Printing  Bureau. 
An  extra  edition  of  each  will,  however,  be  printed  for  the  department  for  its  own 
distribution  and  future  needs.  Beports  of  a  purely  scientific  character  will  be  printed, 
as  formerly,  by  the  department.  Hitherto  the  practice  has  been  to  print  an  edition  of 
3,800  copies  of  all  rex>orts  of  an  economic  character;  of  this  edition  1,000  were  printed 
as  separates  and  the  remainder  were  held  for  binding  in  an  annual  volume.  This 
volume,  in  which  the  word  annual  becomes  a  misnomer,  was  frequently  issued  two  or 
three  years  late,  owing  to  delays  which  occurred  in  the  prociiring  of  some  of  its  reports 
or  maps.  Only  annual  volumes  were  sent  out  to  public  libraries,  boards  of  trade, 
scientific  institutions  and  those  scientists  whose  names  were  included  on  the  depart- 
ment's special  distribution  list;  consequently  the  genere^  public  has  not  receivgi  the 
reports  until  years  after  their  publication.  It  has,  therefore,  been  decided  to  dis- 
continue these  annual  volumes,  in  lieu  of  which  there  will  be  a  quarterly  distribution 
of  all  publications  issued  by  the  Survey  to  all  tl^ose  now  on  the  department's  list,  which 
list  has  lately  been  considerably  augmented. 

3.  Earlier  distribution  of  reports  and  bulletins  on  certain  localities  and  subjects 

will  be  made  to  those  persons  directly  interested,  while  attention  will  be  called  through 

tho  mediiun  of  the  newspapers  to  the  publications  of  such  issues. 
« 

4.  A  small  charge  to  cover  the  cost  of  printing,  has  hitherto  been  made  for  all 
maps  and  reports  issued  by  the  department.  This,  an  excellent  idea  in  theory,  has  not 
worked  successfiilly  in  practice.  It  has  been  found  to  be  a  continual  source  of  petty 
irritation  to  the  public,  while  the  amount  received  has  scarcely  paid  for  the  labour  of 
collecting.  With  your  consent  it  was  decided  to  cancel  this  charge  and  the  maps  and 
reports  of  the  Geological  Survey  are  now  sent  free  to  any  lona  fide  applicant  in  Canada. 

During  the  spring  of  this  year  stock  was  taken  of  the  number  of  undistributed 
publications  printed  by  this  department;  they  were  found  to  total  192,000  copies. 
Many  of  these  were  catalogues  of  exhibition  collections  long  out  of  date  and  six  tons  of 
this  matter  were  sent  to  the  contractor  as  waste  paper.  A  list  of  surplus  reports  in 
stock  was  compiled  and  sent  to  the  principal  libraries  and  other  public  institutions  of 
Canada,  England  and  United  States.  It  has  resulted  in  the  distribution  of  reports  to 
fill  breaks  in  incomplete  sets.  A  goodly  reserve  is  being  kept  for  future  use  and  the 
remainder  is  being  distributed  in  places  of  public  access  whqfe  a  better  fate  awaits 
them  than  that  of  mouldering  away  in  the  cellars  of  the  Museum. 

6.  In  order  to  place  before  the  public  some  idea  of  the  subjects  contained  in  the 
Survey's  reports  a  new  catalogue  of  publications  has  been  issued  and  is  being  dis- 
tributed. This  catalogue,  which  has  been  carefully  compiled,  gives  a  list  not  only  of  all 
publications  issued  in  chronological  order  but  of  those  relating  to  locality,  author  and 
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classification^  and  it  is  hoped  will  do  away  with  frequent  complaints  made  regarding 
former  lists  as  to  the  difficulty  encoiintered  in  locating  reports  or  maps  on  any  specific 
area.  In  addition  to  the  general  list  a  smaller  one  dealing  only  with  reports  on  econ- 
omic subjects  will  in  future  accompany  all  publications  of  the  department. 

6.  In  order  to  reach  the  prospectors  and  others  directly  interested  in  certain  locali- 
ties  a  number  of  copies  of  the  maps  relating  to  each  district  has  been  sent  to  the  Gold 
Commissioners  of  British  Columbia  and  Yukon,  while  sets  of  maps  as  complete  as 
possible  have  also  been  supplied  for  distribution  to  the  provincial  mining  authorities  of 
Quebec  and  Nova  Scotia. 

These  are  the  efEorts  towards  publicity  and  distribution  now  being  taken  by  the 
department,  and  it  is  hoped  they  will  fully  meet  the  wants  of  the  public,  especially  as 
the  Geological  Survey  is  always  ready  to  impart  any  information  jwssible  in  its  power 
to  all  seeking  it  either  personally  or  by  letter. 

It  is  a  pleasure  to  state  that  the  intimate  relations  necessary  between  a  publishing 
department  such  as  the  Geological  Survey  and  the  Printing  Bureau  are  of  the  most 
friendly  character,  and  are  rapidly  tending  to  decrease  the  former  irritating  delays  in 
the  publication  of  reports.  These  cordial  relations  are  mainly  due  to  the  agreement 
made  between  Dr.  Dawson,  C.M.G.,  and  myself,  in  accordance  with  which  one  officer 
alone — ^the  editor — ^makes  all  arrangements,  under  my  directions,  with  the  Bureau,  and 
is  solely  responsible  for  everything  appertaining  to  the  publishing  department.  If  the 
work  of  the  engravers  and  binders  were  only  as  prompt  as  that  of  the  printers  there 
would  be  little  cause  for  complaint,  but  unfortunately  the  present  system  of  engraving 
and  printing  of  maps,  whereby  the  work  is  given  to  outside  firms,  over  whom  this  de- 
partment has  no  control  whatever,  leaves  their  issue  at  the  mercy  of  each  and  all  of  the 
engravers,  a  position  to  be  deplored  at  present  and  in  the  near  future  remedied. 

NEED   OF   LABOER   APPBOPBIATION. 

The  following  tabulated  statement  as  given  by  the  Mines  Section  of  the  Geological 
Survey  illustrates  the  growth  of  the  mineral  production  o|  Canada  during  the  past 
twenty  years  : 

1886 $10,221,000 

1890 16,763,000 

1895     20,649,000 

1900 64,618,000 

1905 68,574,000 

The  value  of  the  mineral  production  of  Canada  is  now,  therefore,  nearly  seven 
times  what  it  was  twenty  years  ago,  and  a  further  large  increase  is  expected  for  the 
current  year.  During  these  twenty  years  the  sums  devoted  by  the  Dominion  Govern- 
ment in  aid  of  mining  and  allied  industries  have  been  those  under  appropriations  for 
^the  working  of  the  Geological  Survey  and  of  the  Mines  Branch  of  the  Departeaent  of 
the  Interior.    The  actual  figures  are  as  follows  : — 

1886 $  115,063 

1890 117,430 

1895 129,064 

1900 118,783 

1905 173,555 
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These  figures  show  that  while  the  value  of  the  mineral  industries  has  iiicreased  600 
per  cent  the  increase  in  the  amount  of  govemment  aid  has  been  only  a  twelfth  of  this ; 
in  other  words  the  government  expended  in  1886  as  aid  to  mining  one  dollar  for  every 
$88  produced,  while  in  1905  it  spent  the  same  amount,  one  dollar,  for  every  $348  pro- 
duced. 

During  the  same  period  the  number  of  field  geologists  on  the  staff  of  the  Qeological 
Survey,  owing  to  lack  of  mon^  to  pay  them,  has  otfly  increased  slightly,  while  the 
field  of  work  has  been  extended  greatly  and  the  opening  up  of  many  important  mining 
areas  has  greatly  increased  the  work  required  of  the  staff. 

In  1886  mining  operations  were  mostly  confined  to  the  older  provinces  and  a  por- 
tion of  British  Columbia;  at  the  present  the  mineral  production  of  Nova  Scotia  and 
New  Brunswick  shows  a  natural  increase,  the  northern  portions  of  Quebec  and 
Ontario  are  developing  large  mineral  areas,  while  new  industries  have  been  embarked 
on  in  the  older  portions  of  these  provinces.  In  northern  Manitoba  and  Keewatin  im- 
xwrtant  discoveries  of  minerals  have  been  made  and  their  active  development  only 
awaits  the  completion  of  the  railways  now  being  built  towards  Hudson  bay.  The 
enormous  influx  of  settlers  to  the  prairie  provinces  demands  that  close  attention  be 
given  to  the  building  materials  and  fuels  found  everywhere  underlying  the  plains  and 
only  awaiting  intelligent  development  to  become  of  the  greatest  economic  importance 
to  these  almost  treeless  regions. 

It  is,  practically,  since  1886,  that  the  great  mining  industries  in  southern  British 
Columbia  have  been  created  and  that  the  coalfields  along  the  Crow's  Nest  and  main 
lines  of  the  Canadian  Pacific  railway  have  been  opened.  Coal  of  the  beet  quality  has 
been  discovered  extending  northward  along  the  eastern  flanks  of  the  Rocky  mountains 
and  at  several  places  in  the  interior  of  British  Columbia. 

All  these  call  for  a  close  examination  by  officers  of  the  Geological  Survey.  The 
mining  of  metalliferous  ores  is  increasing  along  the  Pacific  coast  and  northward  in 
British  Columbia;  important  discoveries  of  ores  of  gold,  silver  and  copper  are  being 
made  in  southern  Yukon,  in  fact  the  extension  of  mineral  discoveries  throughout  the 
more  inaccessible  portions  of  the  Dominion  is  increasing  at  such  a  rate  that  it  is  only 
with  the  greatest  difficulty  that  an  intelligent  track  can  be  kept  of  them. 

The  above  remarks  show  the  ever  increasing  work  that  falls  to  the  field  staff  of  the 
Geological  Survey. 

By  including  every  available  officer  on  the  staff  twenty-five  field  parties  may  be 
formed  under  reliable  officers  for  summer  field  work,  and  with  these  it  is  the  task  of 
the  department  to  satisfy  the  exploratory,  geological  and  mining  demands  of  half  a 
continent. 

Geologists  are  made,  not  bom,  and  several  y^ears  must  be  spent  in  the  making* 
At  present  there  are  few  trained  men  outside  the  service  who  are  capable  of  under- 
taking the  work  performed  by  the  staff  of  this  department  Owing  to  the  small  salaries 
paid,  in  comparison  with  the  pay  of  private  individuals  and  corporations,  those  who  are 
so  trained  refuse  to  accept  government  employment. 

The  rapid  extension  of  mining,  and  the  belated  knowledge  that  a  technically  train- 
ed man  is  as  necessary  in  mining  as  in  any  other  industry,  has  created  such  a  demand 
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for  skilled  economic  geologists  as  to  greatly  increase  the  value  of  their  services  and  to 
cause  the  demand  to  considerably  exceed  the  supply. 

Becognizing  these  facts,  efforts  are  being  made  to  recruit  the  field  staff  by  an 
agreement  with  the  several  mining  schools  of  Canada,  whereby  places  will  be  given 
on  the  summer  field  parties  to  a  number  of  the  best  qualified  students  with  a  view 
to  partly  training  them  for  the  work  of  the  G^logical  Survey  during  their  college 
vacations  and  ultimately  giving  them  permanent  positions  upon  the  staff  if  they  are 
found  to  be  adapted  to  the  work. 

In  past  years  summer  assistants  were  recruited  from  all  ranks  of  life,  and  the 
young  men  were  paid  correspondingly  poor  salaries.  It  is  now  proposed  to  limit  the 
assistants  on  field  parties  to  imdergraduates  and  after  the  first  year  to  pay  them  a 
salary  sufScient  to  attract  the  best  among  them.  In  this  manner  it  is  expected 
that  the  staff  of  the  Geological  Survey  will  be  recruited  from  the  best  and  most  efficient 
graduates  of  our  mining  schools;  the  process  may  be  slow,  but  it  is  the  best  and  only 
one  by  which  a  really  efficient  staff  can  be  secured. 

In  the  past  the  practice  in  the  department  of  appointing  young  men  at  exceed- 
ingly low  salaries  and  of  advancing  them  by  the  ordinary  fifty  dollars  annually  has 
worked  disastrously.  It  became  the  custom  for  students  to  enter  ^e  service  for  the 
excellent  training  afforded  them  and  after  a  few  years  to  leave  to  take  positions  where 
the  salary  was  much  greater  than  that  paid  by  the  government.  This  state  of  affairs 
is  to  a  certain  extent  unavoidable,  as  the  salary  paid  to  a  permanent  employee,  with  a 
settled  position  in  the  government  service,  can  never  equal  the  prices  offered  by  private 
corporations.  That  a  certain  number  of  the  young  men  trained  for  the  service  ^11 
leave  it  when  opportunity  offers  is  well  understood,  but — if  the  percentage  be  not  too 
great — ^this  is  not  an  unqualified  misfortune  to  the  country,  as  these  highly  trained 
men  simply  change  their  employers  and  pass  from  assisting  the  development  of  the 
mineral  industries  of  the  country  at  large  to  that  of  working  a  certain  area  under 
private  auspices,  whilst  the  knowledge  and  experience  gained  in  the  government  service 
still  prove  of  great  benefit  to  the  country  in  a  more  specific  way. 

In  order  to  keep  a  goodly  number  of  these  young  men  in  the  government  service, 
the  minimum  of  pay  upon  the  i)ermanent  staff  of  the  Geological  Survey  has  been 
raised,  but  there  still  remains  a  considerable  difference  between  the  poor  salaries  of  the 
government  officials  and  that  of  equally  competent  men  engaged  in  similar  work  out- 
side the  service.    It  is  to  be  hoped  that  recognition  will  early  be  given  of  the  efficient 

work  of  the  staff  of  the  Survey  and  of  the  inadequate  payment  given  for  the  same. 

• 

SPECIMENS  FOR  THE  NEW  MUSEUM. 

The  construction  of  the  large  and  beautiful  new  Victoria  Museum  calls  for  the 
provision  of  exhibits  to  illustrate  the  natural  resources  of  Canada.  The  collections 
now  held  by  this  department  and  the  department  of  Marine  and  Fisheries  form  an 
excellent  neucleus  for  the  new  Museum,  but  they  both  require  many  additions  in  order 
to  be  in  any  way  representative  of  the  resources  of  the  Dominion.  The  minerals,  rocks 
and  fossils  displayed  or  stored  in  the  Geological  Survey  Museum  are,  it  is  true,  suffi- 
cient to  make  an  excellent  display  in  those  particular  branches,  but  the  ethnological 
and  natural  history  collections  are  lamentably  wanting  in  many  respects.     For  this 
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reason  the  sum  of  $3,500  was  included  in  the  estimates  of  1906-7  for  the  purchase  and 
preparation  of  specimens  for  the  new  MuseimL  This  money  has  been  partly  expended 
in  acquiring  from  Dr.  Newcombe  his  collection  of  Pacific  Coast  Indian  curiosities.  The 
addition  of  this  collection  to  those  already  in  the  Survey  makes  the  Western  Coast 
Indian  exhibit  equal  or  superior  to  any  in  America. 

Smaller  ethnological  collections  appertaining  to  the  Plains  Indians  have  also  been 
purchased^  but  much  remains  to  be  done  in  this  direction  before  the  exhibits  can  be 
considered  fully  representative. 

A  number  of  specimens  of  large  animals  have  been  secured  and  are  being  properly 
moimted.  In  order  to  procure  more  of  these  animals  during  the  coming  year  a  larger 
sum  has  been  asked,  with  which  it  is  proposed  to  purchase  specimens  from  different 
localities  in  all  parts  of  the  Dominion.  These  specimens,  when  properly  set  up,  will 
give  a  fair  idea  of  the  animals  of  the  country  and  their  variation  according  to  locality. 

It  is  also  proposed  to  exhibit  collections  showing  the  various  ores  of  the  different 
minerals,  their  productions  from  mine,  mill  and  furnace,  and  the  finished  result,  thus 
affording  an  object  lesson  of  the  various  mining  and  metallurgical  process^  employed 
in  Canada. 

Object  lessons,  also,  in  a  different  branch,  will  be  afforded  by  the  exhibition  of 
cases  containing  specimens  of  destructive  insects,  not  only  in  their  final  stage — ^the 
only  form  usually  recognized  by  the  general  public — ^but  in  all  the  many  phases  of 
their  peculiar  metamorphoses. 

EDUCATIONAL  OOLLEOTIONS. 

During  past  years  it  has  been  the  custom  of  the  G^logical  Survey  to  distribute 
free  to  the  educational  institutions  of  the  country  collections  of  minerals  and  rocks. 
It  is  now  felt  that  this  practice,  though  excellent  in  theory,  has  not  met  with  the 
success  anticipated,  and  that  the  failure  of  the  sdieme  has  been  due  partly  to  indis- 
criminate distribution,  but  more  largely  to  the  fact  that  for  reasons  of  economy  the 
collections  hare  been  sent  out  in  a  singularly  unattractive  form.  Boug^  deal  boxes 
packed  with  minerals  accompanied  by  a  mere  list  of  names,  are  not  in  themselves  like- 
ly to  inspire  interest,  and  as  the  schools  to  which  they  are  sent  often  failed  to  provide 
a  suitable  case  for  the  specimens,  the  collections  frequently  became  scattered  and  lost, 
especially  when  sent  to  lower  grade  schools,  with  teachers  lacking  the  knowledge  to 
make  use  of  them.  During  the  past  summer  Mr.  C.  W.  Willimott,  assisted  by  Mr.  A. 
McKinnon,  has  been  employed  securing  material  for  larger  and  better  collections  than 
have  hitherto  been  issued.  One  hundred  of  these  will  be  made  up  this  winter,  each 
specimen  being  accurately  labelled  and  placed  in  a  pleasing  cabinet,  with  a  catalogue 
and  text  book,  giving  useful  information  in  an  interesting  manner.  These  collections 
will  be  distributed  to  those  educational  institutions  of  a  grade  equal  or  superior  to 
high  schools.  The  present  supply,  of  course,  will  not  equal  the  demand,  but  it  is  hoped 
that  a  larger  number  will  be  issued  the  following  winter,  and  that  ultimately  every 
high  school  in  the  Dominion  will  be  supplied  with  a  valuable  collection  of  Canadian 
minerals  and  rocks  so  necessary  in  the  teaching  of  geology. 


Digitized  by 


Google 


SUMMARY  REPORT  7 

SESSIONAL  PAPER  No.  26 

TRIP  TO  COBALT. 

After  my  recent  appointment  to  the  office  of  director  it  was  thought  advisable,  in 
view  of  the  ;fact  that  my  personal  knowledge  of  Canada  was  confined  to  the  eastern 
portions,  that  I  should  visit  the  western  divisions,  not  only  to  obtain  some  acquaintance 
with  the  country  and  its  requirements,  but  to  meet  and  consult  with  the  leaders  of 
the  mining  and  mineral  industries.  Previous  to  my  departure  for  the  west,  advantage 
was  taken  of  the  kind  invitation  of  Professor  W.  G.  Miller  to  visit  the  important  silver 
camps  about  Cobalt.  Three  days  were  sp^nt  under  his  expert  guidance  in  looking  over 
a  number  of  the  most  promising  mines  and  claims  of  this  wonderful  camp,  and  in 
meeting  their  owners  and  managers.  Of  course,  on  so  short  a  visit,  it  would  be  pre- 
sumptuous to  ofFer  an  opinion  upon  the  origin  and  probable  extent  of  the  ore  bodies, 
but  enough  was  seen  to  pronounce  upon  the  phenomenal  richness  of  the  numerous 
veins,  and  to  make  a  rough  estimate  of  millions  of  dollars  in  silver  shown  on  the  surface 
and  in  the  shallow  workings  of  the  claims.  The  question  of  the  depth  to  which  the 
silver  will  be  found  is  an  important  one,  but  is  one  upon  which  no  opinion  can  or  should 
be  given  with  the  data  at  present  available.  Granting  only  a  very  moderate  depth, 
iheie  is  ore  in  sight  sufficient  to  produce  millions,  and  only  a  portion  of  the  veins  has 
as  yet  been  uncovered.  There  is  no  doubt  that  great  values  will  be  extracted  from  many 
of  the  properties  about  Cobalt;  at  the  same  time  it  might  be  wise  for  the  investing 
public  to  consider  the  very  large  capitalization  and  abnormal  prices  of  stock  of  many 
of  these  properties,  and  in  consequence  the  large  sum  required  from  production  to  pay 
a  fair  profit  on  these  small  veins.  Attention  is  also  called  to  the  limited  area  covered 
by  the  silver-bearing  veins  in  this  region  and  to  the  natural  impulse  to  consider  pro- 
perties situated  in  the  vicinity  of  bonanza  claims  as  being  themselves  of  great  value, 
when  the  reverse  is  often  the  case.  Cobalt  is  now  in  the  throes  of  the  inevitable  great 
speculative  boom,  and  prices  are  being  advanced  in  many  instances  beyond  the  bounds 
of  prudence  and  reason. 

RELATIONS  BETWEEN  THE  GEOLOGICAL  8UBVE7  AND  THE  ONTARIO  DEPARTMENT  OF  lONES. 

Owing  to  the  late  date  of  the  adjournment  of  parliament  and  to  the  transfer  of 
this  Separtment  from  the  control  of  the  Minister  of  the  Interior  to  that  of  the  Minister 
of  Inland  Revenue,  it  was  found  impossible  to  leave  Ottawa  for  the  west  before  the 
end  of  July. 

The  journey  to  British  Columbia  was  made  by  way  of  Toronto  where  a  mutual 
understanding  was  arrived  at  with  Mr.  T.  W.  Gibson,  Deputy  Minister  of  Mines  for 
Ontario,  concerning  the  operations  between  the  federal  and  provincial  departments  as 
to  the  scope  and  relations  t>f  each  in  order  that  they  may  work  in  harmony  and  avoid 
duplication  of  surveys.  As  the  control  of  mines  and  mineral  industries  is  vested  in 
the  provinces  it  is  advisable  that  the  Geological  Survey  should  acquiesce  as  far  as 
possible  in  the  wishes  expressed  by  provincial  authorities  as  to  the  mining  investiga- 
tions they  consider  advisable. 

During  this  conversation  with  Mr.  Gibson,  afterwards  confirmed  in  writing,  it 
became  evident  that  the  provincial  department,  while  eager  to  reserve  for  itself  all 
investigations  into  the  economic  mineral  resources  of  Ontario,  was  willing  to  supply 
the  Geological  Survey  with  complete  mineral  statistics  of  the  provinces  at  the  earliest 
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possible  date  and  in  a  form  suitable  for  publication  in  our  Mines  Section  report,  pro- 
vided that  the  Survey  would  discontinue  the  collection  of  mineral  data  in  Ontario. 

A  complete  agreement  as  to  the  collection  of  these  statistics  requires  fuller  nego- 
tiations than  can  be  contained  in  the  form  of  an  ordinary  letter  and  the  Survey  will> 
at  any  rate  during  the  present  year,  continue  the  independent  collection  of  statistics 
in  the  hope  of  a  definite  settlement  of  this  question  at  an  early  date. 

It  is  proposed  for  the  future  to  confine  the  work  of  the  Survey  in  Ontario  to  the 
compiling  and  publishing  of  the  systematic  series  of  geological  map  sheets  of  the  more 
settled  parte  of  the  province  and  to  reconnaissance  surveys  in  the  northern  portions. 

INSPEOTION  WORK  IN  BRITISH  OOLUMBU. 

Part  of  the  journey  through  British  (Columbia  was  made  by  way  of  the  Crow's 
Nest  branch  of  the  Canadian  Pacifi  railway  to  Rossland.  A  stop  was,  however,  made 
at  Femie,  where,  under  the  guidance  of  Mr.  J.  McEvoy,  lately  of  this  Survey,  the  mines 
of  Coal  creek  were  visited  and  the  different  methods  of  working  the  seams  weie  ex- 
amined. The  collieries  were  being  worked  to  their  full  capacity  and  all  the  coke  ovens 
were  burning.  The  plant  at  Femie  compares  favourably  with  that  of  any  eastern 
colliery. 

At  Rossland  (Mr.  Brock  was  found  at  work  with  his  party  on  the  detailed  examina- 
tion of  that  camp  and  three  days  were  spent  with  him  in  an  examination  of  the  geo- 
logy both  on  and  below  the  surface.  Trijw  through  the  great  Le  Roi  and  Centre  Star 
mines  showed  the  vast  spaces  left  after  extracting  the  ores,  while  long  levels  and  cuts 
through  new  ore  bodies  gave  promise  of  several  years  successful  mining.  The  general 
air  of  prosperity  and  quiet  confidence  about  the  mines  and  town  is  an  indication  that 
the  period  of  depression  has  passed  and  that  a  new  era  has  arrived  in  which  the  evils 
of  over-speculation  are  happily  absent.  At  Trail  I  inspected  the  smelter  with  Mr. 
Aldrich,  who  was  able  to  point  to  several  n^wly  installed  improvements. 

From  Rossland  I  was  accompanied  by  Mr.  Brock  through  the  Slocan  and  Boundary 
districts.  A  visit  was  paid  to  the  Hall  smelter  at  Nelson,  where  a  new  plant  is  being 
installed  to  cope  with  the  growing  output  of  the  mines.  From  Nelson  a  trip  was  made 
through  the  Slocan  silver-lead  district,  beginning  at  Kaslo  and  continuing  across  to 
Slocan  lake.  On  the  way  an  inspection  was  made  of  the  lately  completed  tunnel  of  the 
Rambler-Cariboo  mines  which  taps  the  ore  body  at  a  much  greater  depth  than  had  pre- 
viously been  attained  in  the  district.  The  successful  completion  of  this  work — it  has 
lasted  two  years — justifies  the  foresight  of  Mr.  Zwickie  and  the  confidence  displayed 
jby  the  directors  of  the  company  in  his  judgment,  for  the  finding  of  good  ore  at  such 
a  depth  is  of  immense  importance  to  the  district  where  the  rise  in  the  priee  of  silver 
has  given  new  life  to  many  mines  that  were  practically  abandoned.  These  encourage- ' 
ments,  together  with  the  advice  and  instructions  contained  in  the  report  of  the  Zinc 
Commission  regarding  the  value  and  best  method  of  treating  the  zinc  ores  usually 
found  associated  with  the  lead  and  silver  will,  no  doubt,  go  far  to  make  Slocan  as 
prosperous  as  formerly.  No  longer  will  it  be  necessary  for  each  mine  to  erect  large 
mills  purely  for  the  benefit  to  be  derived  from  their  photographs  in  prospectuses,  and, 
if  instead  of  each  of  the  mines  supporting  a  costly  management  staff  they  are  managed 
carefully  in  groups,  or  worked  under  lease,  there  is  little  doubt  that  a  fair  profit  can  be 
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lealiced  from  many  of  the  claims  now  oloaed  as  unprofitable.  The  excellent  results 
already  obtained  from  both  of  these  methods  will  probably  lead  to  their  trial  through- 
out the  silver-lead  mining  areas. 

Prom  Slocan  we  went  to  Grand  Forks  and  examined  the  large  and  economically 
run  smelter  of  the  Granby  Company  which  I  was  glad  to  learn  later  is  looked  upon 
as  a  model  in  Arizona  and  Mexico. 

We  next  visited  the  low  grade  copper  camp  at  Phoenix  where  the  extensions  of 
the  older  mines,  and  developments  in  new  ones,  evince  the  flourishing  condition  of 
the  camp. 

Prom  Phoenix  we  drove  to  Greenwood  where  the  furnace  fires  were  for  the  time 
being  drawn  owing  to  the  installation  of  a  completely  new  and  larger  plant  to  smelt 
the  ore  of  the  Mother  Lode  and  other  mines  in  the  vicinity. 

A  visit  was  paid  to  the  Providence  mine  above  Greenwood,  where  the  conditions, 
like  those  of  the  other  high  grade  mines  of  the  district^  are  prosperous. 

Mr.  Brock  left  me  at  Greenwood  and  the  journey  was  continued  by  tem  to  Midway, 
the  smelter  of  the  Canadian  Copper  Company  being  visited  en  route.  Here  again  the 
enlargement  of  the  plant  is  a  sign  of  the  activity  in  copper  smdting.  From  Midway 
the  road  leads  over  the  Anarchist  mountain  through  the  Okanagan  valley  to  Fairview 
where  the  mines  are  temporarily  closed  awaiting  the  coming  of  the  railway  and  its 
attendant  cheap  rates.  Frem  Fairview  the  mountains  were  crossed  to  the  Similkameen 
valley  where  the  important  Nickel  Plate  Gold  mine  is  situated.  Here  I  met  Mr.  Camr 
sell  who  was  working  in  the  upper  part  of  the  valley  about  and  beyond  Princeton. 
Concerning  the  mineral  prospects  of  that  neighbourhood  he  was  quite  enthusiastic 
and  there  is  little  doubt  that  with  the  coming  of  the  railway  next  year  there  will  be 
great  mining  activity  along  the  Similkameen.  with  excellent  chances  of  the  develop- 
ment of  several  low  grade  copx>er  properties  as  good  at  least  as  those  now  being  so 
profitably  worked  at  Phoenix. 

We  visited  the  large  cyanide  works  of  the  Nickel  Plate  and  later  ascended  the  long 
tramway  to  the  mine  on  the  sunmiit  of  the  mountain,  where  the  large  masses  of  ore  are 
visible.  Owing  to  lack  of  time,  I  was  unable  to  go  beyond  Hedley  and  returned  by 
Okanagan  lake  to  the  railway,  thence  proceeding  to  Vancouver  for  a  conference  with 
Mr.  LeRoy  who  was  at  work  on  the  coast  and  islands  of  the  Pacific  northward  from  the 
International  Boundary.  Mr.  LeRoy  was  very  favourably  impressed  with  the  prospects 
of  many  of  the  copper  mines  which  he  had  visited  on  Howe  soimd  and  Texada  island. 

A  visit  was  made  to  Victoria  to  confer,  as  in  Toronto,  with  the  provincial  mining 
authorities.  In  the  absence  of  Mr.  W.  F.  Robertson,  Provincial  Mineralogist,  the  Hon. 
Mr.  McBride  gave  an  assurance  of  hearty  co-oi)eration  and  welcomed  a  continuation 
and  enlargement  of  the  work  now  being  carried  out  by  the  Geological  Survey. 

My  visit  to  British  Columbia  has  given  me  some  idea  of  the  great  extent  and 
value  of  the  mineral  resources  of  the  southern  part  of  that  province,  from  which  a  fair 
appreciation  of  the  mining  wealth  of  the  whole  may  be  gathered.  Meeting,  as  I  did, 
most  of  the  prominent  men  engaged  in  the  mining  and  mineral  industries,  excellent 
opportunities  were  afforded  of  learning  their  needs  and  receiving  from  them  sugges- 
tions in  the  way  of  extension  of,  and  improvement  on,  the  present  work  of  this  depart- 
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ment.  A  frank  interdiange  of  views  between  the  mining  men  and  the  director  can 
lead  to  nothing  but  benefit  to  both,  and  I  am  sincerely  gratefiil  to  all  of  my  new  and 
old  mining  friends  of  British  Columbia  for  their  kind  advice  and  promises  of  assist- 
ance in  promoting  the  efficiency  and  utility  of  the  Geological  Survey. 

VISIT  TO   MBZICX). 

The  International  Geological  Congress,  whose  members  include  many  of  the  im- 
portant geologists  of  all  coimtries,  meets  every  three  years  in  the  capital  of  some 
country  for  the  interchange  of  geological  information  among  its  members.  Its  last 
meeting  was  hdd,  by  invitation  of  the  Mexican  government,  in  the  city  of  Mexico, 
during  September  last,  and  it  was  thought  advisable  that  I,  as  Director  of  the  Survey, 
should  attend  it  officially. 

In  order  to  arrive  in  time  I  left  Victoria  on  the  29th  of  August  and  travelled  by 
rail,  passing  through  San  Francisco,  where  a  day  was  spent  studying  the  effects  of  the 
recent  earthquake.  From  Los  Angeles  the  Southern  Pacific  railway  was  taken  to  £1 
Paso.  On  this  route  lies  the  wonderful  '  Salton  sea,'  a  lake  only  a  year  or  so  old, 
formed  owing  to  an  attempt  to  divert  a  part  of  the  Colorado  river  into  an  irrigation 
ditch.  A  flood  caused  the  whole  stream  to  leave  its  old  channel  and  pass  through  the 
ditch,  flooding  a  large  area  at  the  head  of  the  Gulf  of  California,  part  in  California  and 
part  in  Mexico.  It  is  said  that  the  river  has  been  restored  to  its  old  channel  so  that 
the  danger  of  flooding  many  other  hundreds  of  square  miles  is  past 

Owing  to  wash-outs  and  accidents  on  the  Mexican  Central  railway,  the  city  of 
Mexico  was  not  reached  in  time  for  the  opening  of  the  congress.  A  week  was  spent 
there  attending  meetings  and  on  charming  excursions  to  neighbouring  points  of  geo- 
logical interest.  The  acquaintance  of  many  geologists  from  all  countries  was  formed 
and  much  was  learned  from  conversation  with  them  and  from  the  discussions  at  the 
meetings.  Several  important  members  of  the  United  States  Geological  Survey  were 
in  attendance  and  from  them  was  obtained  a  great  deal  of  information  that  should  be 
of  value  in  our  own  work. 

On  the  close  of  the  Congress,  I  joined  the  excursion  to  the  mining  districts  of 
northern  Mexico,  and  thus  reaped  the  advantage  of  seeing  in  very  favourable  circum- 
stances the  most  important  silver  and  copper  mines.  We  visited  the  silver  mines  of 
Pechuca,  Zacatecas,  Guanajuato  and  Marpil. 

At  £1  Paso  we  were  transferred  to  the  hospitality  of  the  Dodds  Phepps  Co.,  of 
which  a  Canadian,  Mr.  Jas.  Douglas,  is  the  principal  stockholder.  Under  the  kind  and 
intelligent  guidance  of  Mr.  Kicketts  we  visited  the  great  copper  mines  at  Bisbee, 
Cananea  and  Nacozari,  and  the  modem  copper  smelter  at  Douglas. 

These  visits  to  the  most  important  mines  of  Mexico  and  Arizona  have  been  of  great 
practical  benefit  to  myself,  widening  my  experience,  and  it  is  hoped  will  prove  of  future 
benefit  to  the  department 

Thanks  are  due  to  His  Fxcellency  President  Diaz  and  to  the  Mexican  government 
for  lavish  hospitality  and  courtesy.  Signer  Aguilera,  director  of  the  Institute  Geo- 
logico,  and  his  staff  were  unspairing  in  their  efforts  to  further  the  success  of  the  Con- 
gress, and  to  them  alone  is  due  the  success  which  attended  the  meetings  in  Mexico, 
and  the  excursions  throughout  the  country.    The  kindness  of  the  representatives  of 
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Dodds  Phepi)s  and  Company  in  showing  and  explaining  eTerything  connected  with  their 
mines  and  plant  will  long  be  remembered  by  those  who  had  the  good  fortune  to  be 
their  guests. 

OENXRAL  nniEx. 

Since  the  new  seriea  of  annual  reports  was  commenced  in  1885,  sixteen  volumes 
have  been  printed,  each  containing  an  average  of  more  than  a  thousand  pages.  It  is 
manifest  that  this  enormous  mass  of  information  loses  much  of  its  value  unless  it  is 
accompanied  by  a  complete  and  intelligently  compiled  index.  For  some  years  past 
complaints  have  been  received  from  scientists  in  all  parts  of  the  world  regarding  the 
absence  of  such  a  compilation,  but  it  was  practically  impossible  to  give  the  work  to.  any 
one  outside  the  Survey,  and  if  any  geologist  on  the  permanent  staff  undertook  the  index 
it  would  entail  his  losing  three,  or  perhaps  four,  summers'  work  in  the  field.  Dr.  Bell, 
who  was  then  acting  director,  finally  decided  to  place  the  conduct  of  this  work  in  the 
hands  of  the  editor,  who  has  been  engaged  on  it  for  nearly  eighteen  months.  The 
manuscript,  which  was  finished  in  September,  is  now  being  thoroughly  revised  and 
should  be  ready  for  the  printer  early  in  January. 

Since  I  became  director  I  have  had  several  opportunities  of  inspecting  the  work, 
which  I  am  pleased  to  say  is  most  admirably  compiled,  and  which  should  form  a 
standard  reference  work  to  Canadian  geology  for  many  years  to  come. 

Special  arrangements  have  been  made  with  the  Printing  Bureau  for  the  regular 
I^rinting  of  this  index,  which  it  is  hoped  will  be  published  in  May  next 
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INTERNATIONAL  NOMENCLATURE  COMMITTEE. 

Dr.  Frank  Adams,  of  McGill  University,  has  kindly  forwarded  the  following  brief 
statement  concerning  the  vrork  of  a  special  committee  on  the  correlation  of  the  Pre- 
Cambrian  rocks  of  the  original  Laurentian  area  of  Canada,  the  Adirondack  mountains 
and  eastern  Ontario. 

'  At  a  meeting  of  the  Intemational  Committee  on  (}eobgical  Nomenclature,  held 
at  Ottawa,  Canada,  on  December  81,  1905,  it  was  decided  that  a  special  committee  on 
the  correlation  of  the  Pre-Cambrian  rocks  of  the  areas  above  mentioned,  consisting  of 
President  C.  R.  Van  Hise  and  Dr.  Frank  D.  Adams,  who  had  been  appointed  at  a 
meeting  hdd  in  Washington  on  January  2,  1903,  should  be  enlarged  by  the  addition 
of  Professor  A.  P.  Coleman  and  Professor  J.  F.  Kemp,  and  that  Dr.  J.  M.  Clarke, 
State  Oeologist  of  New  York,  should  be  invited  to  appoint  a  representative  on  this 
committee.  Dr.  Clarke  appointed  Professor  H.  P.  Cushing  as  representative  of  the 
Oeological  Survey  of  the  state  of  New  York.  Dr.  A.  E.  Barlow,  of  the  (Geological 
Survey  of  Canada,  also  took  part  in  the  work  of  the  committee  during  a  period  of 
about  ten  days,  when  the  conmiittee  was  at  work  in  the  Adirondack  mountains.' 

*  This  special  committee  met  at  Whitehall,  New  York,  on  July  4,  and  spent  a  month 
in  visiting  the  various  parts  of  the  Adirondack  moimtains,  more  especially  the  area 
about  Mineville  and  Port  Henry,  in  the  eastern  portion,  the  district  about  Lake  Sara- 
nac  and  *ihat  about  Theresa,  near  the  northern  border.' 

'The  conmiittee  then  crossed  the  St.  Lawrence  into  Canada  at  Kingston,  from 
which  place  they  proceeded  by  train  to  Tweed.  Here  they  examined  the  district  about 
Bridgewater  and  Deloro,  and  then  went  on  to  Bannockbum,  and  thence  up  the 
Hastings  road  to  Bancroft.  This  road  affords  one  of  the  finest  sections  of  Pre-Cambrian 
rocks  to  be  found  anywhere  in  America.  From  Bancroft  they  went  to  the  east,  taking 
canoes  down  the  Madawaska  river,  and  visited  the  corundum-bearing  rocks  which  are 
exposed  along  the  course  of  this  -stream,  devoting  special  attention  to  the  district  about 
Craigmont  where  corundum  is  so  largely  mined.  They  then  returned  to  Bancroft  and 
proceeded  by  train  to  Gooderham.  From  this  point  they  examined  the  relations  of  the 
great  Glamorgan  batholith  and  the  encircling  limestone  of  the  Grenville  series.  The 
committee  saw  that  the  batholith  in  question,  which  may  be  taken  as  a  tyi>e  of  all 
the  great  batholithic  masses  of  the  region,  cut  through  the  limestone  series,  holding 
many  included  fragments  of  the  latter,  and  that  in  some  places  at  least  the  limestone 
was  altered  by  the  granite  to  a  dark  basic  amphibolite,  which  was  frequently  i)artly 
digested  by  the  granite  and  appeared  in  the  latter  as  long  basic  schlieren.  The  com- 
mittee also  examined  an  occurrence  of  titaniferous  iron  ore  which  is  found  in  a  large 
gabbro  mass  in  the  vicinity  of  Gooderham.' 

'  From  Gooderham  the  party  went  up  the  Buckhom  road,  crossing  the  Glamorgan 
batholith  to  Ilaliburton,  where  the  labours  of  the  conmiittee  were  brt)ught  to  a  close.* 

'  A  report  in  preliminary  form  was  drawn  up  upon  the  conclusion  of  the  field  work 
and  received  the  unanimous  approval  of  the  committee.  This  report,  in  its  extended 
and  completed  form,  is  now  being  submitted  to  the  various  members  of  the  committee 
for  their  final  approval,  and  will  probably  be  ready  for  publication  during  the  coming 
month.' 
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THE  MINING  INDUSTRY  IN  1906.     ^ 

It  can  be  said  without  fear  of  exaggeration  that  the  condition  of  the  mining  in- 
dustry in  Canada  in  1906  has  been  one  of  large  prosperity,  that  it  has,  in  fact,  achieved 
greater  progress  and  given  bigger  returns  than  during  any  previous  year  on  record. 
In  the  year  1905  the  total  mineral  output  reached  almost  $70,000,000  as  compared 
with  but  a  little  over  $60,000,000  in  1904,  and  while  actual  figures  of  production  are 
not  yet  available  for  1906,  the  activity  evidenced  in  both  the  metalliferous  and  non- 
metalliferous  mining  will,  no  doubt,  result  in  another  large  increase  being  shown. 
There  has  been  during  the  year  an  active  demand  for  nearly  all  mining  products,  and 
the  higher  prices  realized,  especially  for  the  metals  lyid  their  ores,  have  not  only 
hdped  to  increase  the  actual  present  output,  but  have  stimulated  development  and 
prospecting  throtighout  the  country. 

METALLIC    ORES. 

The  increase  in  prices  of  metals  during  1906  is  distinctly  shown  by  the  following 
quotations.  The  average  price  of  the  metals  for  1906  was  as  follows:  Silver,  60-35 
cents  per  ounce;  copper,  15-59  per  pound;  lead,  4-7  cents  per  pound;  spelter,  6-82 
cents  per  pound;  nickel,  40  cents  per  pound.  During  1906  the  prices  of  all  these 
metals  had  increased,  and  in  December,  1906,  the  quotations  were  as  follows:  Silver, 
over  70  cents  per  ounce;  copper,  over  22  cents  per  pound;  lead,  5-75  cents  per  pound; 
spelter,  6*4  cents  per  pound;   and  nickel  from  45  to  50  cents  per  i)ound. 

Nickel, — The  nickel-copper  mines  at  Sudbury  have  been  actively  worked  through- 
out the  year  and  will  show  an  increased  output.  Electric  x>ower  has  been  introduced 
and  the  general  efficiency  of  the  works  greatly  improved. 

Copper, — The  actual  output  of  copper  in  Eastern  Canada  outside  of  the  metal  ob- 
tained from  the  nickel  ores  above  mentioned  is  comparatively  small,  but  a  great  deal 
of  work  has  been  done  during  the  year  in  the  exploitation  and  development  of  copper 
properties. 

British  Columbia  is  now  Canada's  great  copper  producing  province,  and  more  par- 
ticularly the  great  bodies  of  low  grade,  but  easily  mined  ores  of  the  Boundary  district. 
The  shipments  from  this  district  during  ten  months  of  1906  are  estimated  at  close  on  a 
million  tons  or  greater  than  the  total  output  for  1906.  The  smelting  capacity  of  three 
furnaces  in  the  district  was  considerably  increased  during  the  year.  Dividends  were 
declared  by  one  company  aggregating  $1,215,000. 

The  copper  mines  of  the  coast  district  in  this  province  have  been  actively  worked 
during  the  year  as  were  also  the  ores  of  the  Hossland  district  which  are  further  men- 
tioned under  the  heading  '  Gold.' 

Oold, — The  gold  output  in  Canada  has  been  showing  a  yearly  decrease  since  1900 
due  to  a  regular  falling  off  in  the  Yukon  placer  production,  and  this  decrease  has,  in 
all  probability,  continued  in  1906.  In  Eastern  Canada  the  output  has  never  been 
large,  but  Nova  Scotia  seems  likely  to  make  a  better  showing  in  1906  than  in  the  im- 
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mediately  preceding  years.  In  British  Columbia  the  gold  production  has  shown  a  slow 
but  steady  increase  which  has  to  some  extent  counterbalanced  the  decrease  in  the  Yukon 
output.  In  Eossland  an  important  amalgamation  of  interests  took  place  in  the  early 
part  of  the  year.  The  War  Eagle  and  Centre  Star  mines,  the  smelting  works  at 
Trail,  with  the  St.  Eiigdne  silver-lead  mines  of  East  Kootenay,  and  other  interests  were 
united  under  one  management  known  as  the  Consolidated  Mining  and  Smelting  Com- 
pany of  Canada.  The  consolidation  is  one  which  will,  no  doubt,  tend  to  much  greater 
stability  in  the  mining  industry.  ' 

The  discovery  of  new  ore  shoots  in  the  Centre  Star  and  other  mines,  the  payment 
of  dividends  by  the  Le  Roi,  the  Le  Eoi  No.  2,  and  the  Consolidated  (Mining  and  Smelt- 
ing Company,  and  the  encouraging  detailed  geological  work  done  by  the  Geological 
Survey  under  Mr.  Brock,  have  all  tended  to  put  new  life  into  the  district  and  a  bright 
future  is  looked  forward  to.  The  total  ore  shipments  for  1906  may  possibly  not  exceed 
or  even  equal  those  of  1905  ojfdng  to  the  unfortunate  strike  of  coal  miners  at  Femie 
having  caused  the  smelters  to  close  down  for  some  months  in  the  latter  part  of  the  year 
for  want  of  coke.  ^ 

In  Cariboo  several  properties,  including  that  of  the  celebrated  Consolidated  Cari- 
boo Hydraulic  Mining  Company,  were  acquired  by  the  Guggenheim  Exploration  Com- 
pany, and  a  large  investment  of  capital  is  being  made  in  the  construction  of  many 
miles  of  new  ditches,  which  will  supply  a  more  regular  and  larger  supply  of  water  for 
the  working  of  the  huge  areas  of  gold  bearing  gravels  this  company  possesses. 

The  Atlin  placer  deposits  were  worked  about  as  usual,  althoiigh  a  shortage  of  water 
had  to  be  contended  with. 

The  gold  output  of  the  Yukon  will  again  apparently  show  a  decrease.  Official 
figures  are  not  yet  available,  but  from  current  reports  apparently  not  more  than  $6,000,- 
000  is  to  be  exi)ected  this  year.  In  this  district  the  large  corporations  are  absorbing 
the  smaller  operators  and  the  Guggenheim  Exploration  Company  under  the  name  of 
Yukon  Consolidated  Gold  Fields  Company  has  entered  the  field,  buying  up  numerous 
claims.  The  company  has  already  commenced  the  construction  of  ditches  and  flumes 
to  provide  water  for  operating  their  claims.  Other  large  works  are  to  be  undertaken, 
such  as  the  construction  of  reservoirs,  a  power  plant,  &c.,  and  altogether  a  large  number 
of  men  will  be  employed  this  winter. 

Iron, — The  iron  industry  has  been  active  throughout  the  year,  a  good  demand  for 
all  classes  of  iron  products  having  been  experienced  and  the  iron  furnaces  have  been 
operated  probably  more  extensively  than  ever  before.  A  new  furnace  plant  is  in  course 
of  erection  at  Port  Arthur  intended  to  utilize  the  ores  of  the  Atikokan  areas.  The 
output  of  pig  is  likely  to  be  larger  than  in  1905,  and  would  probably  have  been  still 
greater  but  for  an  unfortunate  dispute  between  the  Dominion  Iron  and  Steel  Company 
and  the  Dominion  Coal  Company  in  November  regarding  their  coal  contract. 

Lead  and  Stiver, — The  argentiferous  galenas  of  the  Kootenay  districts  are  again 
being  worked  on  a  large  scale,  the  East  Kootenay  mines,  St.  Eugene  and  others,  being 
large  shippers  during  1906. 

The  cobalt  district  of  Ontario  has  attracted  world  wide  attention  during  the  year 
and  is  rapidly  becoming  an  important  silver  producing  district. 
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Zinc. — The  concentrating  of  zinc  ores  in  British  Columbia  has  continued  with 
considerable  success.  The  large  zinc  smelter  at  Frank,  Alta.,  was  sufficiently  advanced 
for  the  first  metal  to  be  turned  out  in  June.  It  is  understood,  however,  that  some  fur- 
ther changes  and  improvements  were  found  necessary  before  regular  smelting  could  be 
undertaken. 

NON-METALUO. 

Amongst  the  non-metallic  class  of  minerals  mined  in  Canada  the  more  important 
are  asbestus,  chromite,  coal,  corundum,  gypsum,  mica,  natural  gas,  petroleum  and  salt, 
besides  iki  structural  materials  including  the  clay  products,  stone  and  lime  and  cement 
The  mining  of  all  these  products,  and  others  of  lesser  importance,  has  actively  pro- 
gressed during  the  year.  The  coal  mining  industry  especially  has  made  good  progress 
in  the  various  fields  exploited.  Nova  Scotia,  Alberta  and  Saskatchewan  and  the  Crows- 
nest  Pass  and  Vancouver  Island  fields  of  British  Columbia.  In  Alberta  a  rapidly 
growing  population  has  created  such  a  demand  for  coal  that  new  mines  are  yearly 
opened  up  and  a  much  larger  output  made.  Nearly  one  half  the  coal  mined  at  the 
Crowsnest  pass  is  converted  into  coke  to  supply  the  rapidly  growing  demands  of  the 
nnelting  industry  in  British  Columbia  and  for  export.  Labour  difficulties  have  inter- 
fered to  some  extent  with  the  operations  at  Pemie  and  at  Lethbridge,  the  latter  causing 
a  shortage  of  coal  at  certain  points  in  Saskatchewan  which  threatened  to  become  seri- 
ous. These  difficulties  have,  however,  been  happily  settled  before  the  close  of  the  year 
and  no  doubt  in  time  to  avoid  any  further  serious  trouble. 

The  asbestus  mining  in  the  Eastern  townships  of  Quebec  has  been  particularly 
active  during  the  year,  prices  have  been  good  and  a  large  increase  in  mill  capacity  to 
handle  the  mineral  is  contemplated.  * 

The  chromite  ores  of  this  district  have  also  been  mined  about  as  usual. 

G^ypsum  mining  in  Nova  Scotia  and  New  Brunswick  and  to  a  lesser  extent  in 
Ontario  and  in  Manitoba  has  been  carried  on  with  increased  output.  Higher  prices 
have  also  been  obtained  in  this  industry. 

The  corundum  of  Ontario  finds  a  ready  maiket;  mica  has  been  in  good  demand 
and  at  higher  prices,  while  natural  gas,  petroleum  and  salt  industiies  of  the  Ontario 
peninsula  have  been  worked  as  usual. 

In  the  structural  material  class  the  production  of  clay  products,  such  as  bricks, 
tiles,  &c.,  stone  and  lime,  has  to  keep  pace  with  the  growth  of  the  population. 
The  increased  use  of  cement  in  all  kinds  of  structural  work  such  as  buildings,  side- 
walks and  roadwork,  bridges  and  monolithic  work,  &c.,  has  caused  a  great  demand  for 
this  product  and  a  largely  increased  output  is  being  made. 
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WORK  OF  THE  FIELD  PARTIES. 

By  the  advice  of  the  Minister  of  the  Interior  the  field  woik  during  the  past  season 
was  mainly  confined  to  economic  subjects,  the  investigations  being  carried  on  in  (a) 
mining  districts  developed,  (b)  mining  districts  under  development,  and  (c)  districts 
along  proposed  routes  of  new  railways.  No  parties  were  sent  into  ihe  far  north  or 
into  regions  difficult  of  access,  the  chief  idea  being  that  exploratory  work  should  ad- 
vance from  the  known  into  the  unknown.  If  this  policy,  as  is  intended,  be  continued, 
the  explorations  of  the  Geological  Survey  will  spread  systematically  northward  until 
the  whole  Dominion  has  been  explored'.  As  will  be  seen,  the  field  parties  may  bo 
divided  into  those  performing  exploratory  work  and  those  devoting  their  time  to 
economic  geology.  Although  the  work*  of  the  former  division  frequently  includes  that 
of  the  latter,  a  tentative  classification  of  the  parties  under  these  divisions  shows  seven 
engaged  on  economic  geology,  six  on  economic  work  of  an  exploratory  character,  six 
on  exploratory  work  of  a  more  or  less  economic  nature,  and  five  in  special  work  relating 
to  the  mineral  and  natural  resourfes  of  the  country. 

The  geographical  distribution  was  as  follows : — 
Two  parties  in  Yukon. 


Four 

u 

British   Columbia. 

Three 

it 

Alberta  and  Saskatchewan 

Two 

u 

Keewatin. 

Three 

it 

Ontario. 

Two 

u 

Quebec. 

Two 

u 

New  Brunswick. 

Two 

u 

Nova  Scotia. 

Four 

a 

general. 

It  will  be  observed  that  the  causes  to  which  this  decrease  in  the  number  of  parties 
is  attributed  are  two.  Primarily,  it  was  deemed  advisable  to  strengfthen  some  of  the 
parties  in  order  to  secure  more  rapid  work  in  certain  districts,  notably  Rossland  and 
the  Klondike;  also,  it  was  decided  to  confine  the  charge  of  field  work  almost  wholly 
to  officers  permanently  employed  in  this  department,  whose  long  training  enables  them 
to  cover  more  ground  and  to  produce  from  their  observations  better  and  more  reliable 
reports  than  can  be  obtained  from  persons  with  little  systematic  training  and  experi- 
ence. The  decrease  in  the  number  of  field  parties  has  allowed  a  larger  expenditure 
upon  those  sent  out,  thereby  permitting  an  increase  of  assistance  and  better  equipment. 
It  is  believed  that  the  good  work  of  the  field  officers  during  the  past  season  justifies 
the  newly  inaugurated  policy. 

In  addition  to  the  work  of  the  field  staff,  assistance  has  been  freely  given  to 
the  Superintendent  of  Mines  in  the  compilation  of  a  report  on  the  iron  resources  of 
Canada.  This  assistance  took  the  form  not  only  of  information  acquired  by  the  officers 
of  this  department,  but  of  a  complete  set  of  maps,  both  in  manuscript  and  print,  to- 
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gether  with  data  relating  to  the  iron  ores  of  Nova  Scotia,  the  result  of  several  seasons' 
work  in  that  province  by  Mr,  Hugh  Fletcher. 

The  following  is  a  short  synopsis  of  the  work  performed  by  the  field  officers  : — 

Mr.  R.  G.  McOonnell,  assisted  by  Mr.  Joseph  KeeK  geologist,  and  Messrs.  F.-H. 
Madaren  and  F.  O'Farrell,  was  engaged  in  measiiring  the  volume,  and  estimating  the 
values  of  the  high  level  gravels  in  the  Klondike  district.  This  difficult  work  has,  I  am 
pleaaed  to  say,  been  successfully  performed  There  has  not  yet  been  time  to  prepare 
all  the  available  data  for  the  writing  of  a  report  on  the  matter,  but  so  soon  as  the 
necessary  calculations  can  be  made  a  pamphlet  on  the  subject  will  be  issued 

Mr.  D.  D.  Caimes  spent  the  season  in  the  southern  part  of  the  Yukon,  where  quite 
a  variety  of  valuable  economic  mineral  deposits  have  been  found  and,  although  quartz 
mining  has  just  commenced,  it  is  progressing  rapidly  and  in  several  localities.  Con- 
siderable work  is  being  done  on  the  Windy  Arm  silver  and  gold  properties  with  very 
good  results  indeed.  Also  about  700  claims  were  located  on  mineralized  quartz  veins 
about  fifteen  miles  west  of  the  W.  P.  and  Y.  R'y-  between  Caribou  and  Eobinson. 

Recent  developments  on  the  extensive  copper  deposits  west  of  Whitehorse  have 
shown  them  to  be  even  richer  than  expected.  Adding  to  this  the  fact  that  there  is 
plenty  of  available  anthracite  and  bituminous  coal  in  the  vicinity,  the  future  looks 
bright  indeed  for  this  district 

Mr.  O.  £.  LeRoy  examined  that  part  of  the  coast  of  British  Columbia  lying  be- 
tween the  International  Boundary  and  Powell  river. 

In  addition  to  the  purely  geological  work  special  attention  was  given  to  those 
formations  which  are  of  economic  importance.  The  prineii>al  economic  areas  in  the 
region  examined  are  the  I^ynn  Creek  camp,  Burrard  inlet;  the  Britannia  mineral  zone, 
Howe  sound  ;  and  Texada  island. 

Mr.  W.  W.  Leach  was  chiefly  engaged  in  delimiting  the  ooal  and  copper  areas  in 
the  Telkwa  vaUey,  B.C.  So  far  as  the  coal  is  concerned  this  work  presented  consider- 
able difficulty  owing  to  the  large  amount  of  faulting  and  folding  to  which  the  coal 
measures  have  been  subjected. 

Mr.  Charles  Camsell  was  surveying  in  the  Similkameen  district,  B.C.  He  reports 
most  encouraging  activity  in  mining,  both  for  coal  and  for  the  precious  metals.  He 
makes  a  particular  point  of  the  large  areas  of  low  grade  ores  that  abound  in  the 
district,  areas  which  it  seems  probable  will  shortly  be  profitably  mined. 

Mr.  Lawrence  Lambe,  Vertebrate  Palaeontologist,  was  in  the  southern  portion  of 
British  Columbia  with  a  view  to  ascertaining  the  definite  horizons  of  the  Tertiary 
coal  deposits  and  the  correlation  of  the  sedimentary  beds. 

Mr.  R.  W.  Brock  whose  efforts  have  been  so  much  appreciated  in  the  Rossland, 
B.C.  district,  continued  and  completed  his  examination  of  the  mines  in  that  area. 
He  is  now  engaged  on  his  final  report  of  the  district,  which  will  h^  published  as  soon  as 
possible. 

'Hie  work  of  mapping  the  Rocky  Mountain  coal  districts  has  been  continued  by  Mr. 
D.  B.  Dowling,  and  the  area  now  receiving  attention  lies  between  the  Panther  and 
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Clearwater  rivers.  Mr.  Bowling's  efPorts  were  crowned  with  very  great  success,  result- 
ing in  the  discovery  of  a  large  coal  field  extending  northward  from  the  Saskatchewan 
to  jpaat  the  Brazeau.  In  view  of  its  proximity  to  the  Transcontinental  railway  and 
of  the  scarcity  of  high  grade  coals  in  the  country  to  the  east,  this  discovery  is  of  great 
importance. 

Dr.  R.  Chalmers  continued  his  examination  of  the  surface  geology  of  the  Great 
Plains,  more  specially  in  the  provinces  of  Saskatchewan  and  Alherta.  A  few  we^s 
were  also  spent  in  British  Columbia  towards  the  close  of  the  season.  The  character 
and  distribution  of  the  clays  suitable  for  the  manufacture  of  common  and  pressed 
brick,  fire-brick,  sewer  pipe,  &c.,  were  a  special  subject  of  inquiry.  The  water  supply 
was  also  investigated  and  the  quality  of  the  soil  noted  as  far  as  time  and  other  circum- 
stances would  permit. 

Mr.  T.  Denis,  of  the  Mines  Section,  made  a  short  investigation  of  the  oil  and 
gas  fields  of  Alberta  and  southern  British  Columbia;  he  also  visited  the  different  coal 
fields  of  the  mainland,  for  the  purpose  of  obtaining  such  information  as  would  bring 
up  to  date  the  records  of  the  section.  He  is  now  preparing  bulletins  on  the  subjects 
of  coal  and  oil,  which  will  be  published  as  early  as  possible. 

He  reports  that  a  great  deal  of  work  is  being  carried  on  in  the  oil  fields  of  south- 
em  Alberta,  but  that  so  far  the  results  are  not  commensurate  with  the  outlay.  Never- 
theless, the  '  indications '  are  sufficient  to  encourage  the  operators,  and  not  only  are  all 
the  companies  which  originally  started  in  this  field  some  three  years  ago  still  operating, 
but  several  new  ones  have  been  added  to  their  number. 

The  Western  coal  industry  is  very  active,  as  will  be  seen  by  Mr.  Denis'  report  of 
the  year's  development. 

Professor  J.  Macoun  made  an  examination  of  the  country  on  both  sides  of  the 
Transcontinental  railway  between  Portage  la  Prairie  and  Edmonton,  and  writes  en- 
thusiastically on  the  agricultural  possibilities  of  the  district. 

Messrs.  Wm.  Mclnnes  and  Owen  O'Sullivan  were  instructed  to  explore  the  region 
along  the  proposed  route  of  the  Canadian  Northern  railway  between  the  Saskatchewan 
and  Fort  Churchill.  From  their  reports  it  appears  that  there  are  no  serious  engineer- 
ing difficulties  to  be  overcome,  that  Fort  Churchill  would  form  a  suitable  harbour  and 
that  there  is  a  considerable  amount  of  excellent  agricultural  land  along  the  proposed 
route. 

Mr.  E.  D.  Ingall  visited  several  localities  between  Port  Arthur  and  Sherbrooke, 
Que.,  including  the  recently  reopened  Bruce  Mines  district,  with  a  view  specially  to 
studying  the  copper  deposits,  the  mining  of  which  has  been  rendered  more  profitable 
by  the  rise  in  the  price  of  that  metaL 

Mr.  W.  H.  Collins  was  occupied  in  examining  the  country  along  the  Transcon- 
tinental Railway  location  between  Lake  Nipigon  and  Lac  Seul.  He  reports  the  western 
portion  as  auriferous  and  iron-bearing  and  well  worthy  the  attention  of  prospectors, 
but  on  the  east  he  found  a  region  rugged,  of  little  economic  importance  and  presenting 
considerable  engineering  difficulties. 

Mr.  W.  J.  Wilson  spent  the  summer  in  an  examination  of  the  country  along  the 
line  of  the  Transcontinental  railway  from  Makamik  lake  eastward  to  Bell  river.  Only 
a  narrow  strip  varying  from  five  to  ten  miles  on  either  side  of  the  line  was  explored. 
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Most  of  the  rivers  and  lakes  in  this  area  which  had  not  been  surveyed  were  traversed. 
He  also  examined  the  molybdenite  area  on  Kewagama  lake  and  found  molybdenite 
on  a  small  island  in  Seals  Home  lake.  He  found  copper  pyrites  on  the  Harricanaw 
river  and  other  points,  and  reports  considerable  quantities  of  good  agricultural  land 
in  the  area. 

Dr.  R.  Bell  received  three  months  leave  to  visit  England  for  the  purpose  of  re- 
ceiving the  gold  medal  awarded  him  by  the  Royal  (Geographical  Society  of  London. 
On  his  return  he  visited  Cobalt,  and  afterwards  the  Bancroft  district.  Dr.  Bell  also 
journeyed  to  Mexico,  to  be  present  at  the  Geological  Congress  already  referred  to. 

Dr.  A.  E.  Barlow  was  engaged  in  the  tracing  eastward  into  the  province  of  Quebec 
of  the  formations  containing  the  rich  silver-cobalt-nickel-arsenic  ores  now  being  mined 
to  the  west  of  Lake  Timiskaming  in  the  vicinity  of  Cobalt  and  Haileybury.  For  this 
purpose  it  was  found  necessary  to  closely  examine  geologically  the  townships  of  Guigues, 
Duhamel,  Fabre,  Laverlochere  and  Baby.  Both  districts  are  geologically  identical^ 
but  on  the^  Quebec  side  very  large  areas  of  the  Cobalt  series  are  overlaid  by  the 
quartzite  and  conglomerate  of  the  Upper  Huronian  or  the  clays  of  the  Pleistocene. 
The  outcrops,  therefore,  of  the  Lower  Huronian  conglomerate  and  slate  are  small  and 
often  widely  separated,  so  that  the  prospector  and  geologist  have  only  a  comparatively 
limited  field  for  exploration.    No  mineral  finds  of  great  significance  have  been  made. 

Mr.  A.  F.  Hunter  continued  examinations  of  the  high  level  terraces  of  western 
Ontario. 

Li  order  to  complete  the  surveys  necessary  for  the  Peterborough  map  sheet,  Mr. 
W.  A.  Johnston  was  instructed  to  continue  work  in  the  area  included  in  that  publica- 
tion. Afterwards  he  commenced  work  in  Prince  Edward  county  in  order  to  further 
the  compilation  of  the  Simcoe  map  sheet. 

Mr.  Ernest  Haycock  continued  surveys  in  the  graphite  and  phosphate  regions  to 
the  north  oi  Buckingham.  His  work  is  now  in  such  a  finished  state  as  will  enable  a 
full  report  to  be  compiled. 

Mr.  R.  A.  A.  Johnston  was  surveying  in  the  counties  of  Madawaska,  Victoria, 
Carleton  and  York,  N.B.,  in  \7hich  region  the  probability  of  meeting  economic  minerals 
in  payable  quantities  is  remote.  Mr.  Johnston,  however,  speaks  highly  of  the  agri- 
cultural possibilities,  as  well  as  of  future  lumbering  prospects,  provided  adequate  pro- 
tection be  given  the  second  growth  on  the  forest  areas  that  have  already  been  so  severe- 
ly burnt. 

Dr.  R  W.  EUs  spent  the  season  'of  1906  in  the  detailed  study  of  the  formations 
around  the  city  of  St  John,  N.B.,  and  in  obtaining  materials  for  the  compilation  of  a 
geological  map  of  the  city  and  vicinity  within  a  radius  of  ten  to  twelve  miles.  In 
this  work  he  was  assisted  by  Mr.  J.  A.  Robert,  of  this  department. 

An  examination  was  also  made  of  the  principal  mining  districts  preparatory  to 
the  publishing  of  a  report  on  the  mineral  resources  of  the  province. 

Mr.  Hugh  Fletcher  continued  surveys  in  the  western  portion  of  Nova  Scotia,  while 
Mr.  E.  R.  Faribault  devoted  his  time  to  the  gold  areas  north  and  west  of  Halifax.  The 
revival  of  mining  in  this  province  has  already  been  noticed  in  my  remarks  on  the 
mineral  industry  for  1906.  Mr.  Faribault  is  at  present  engaged  on  a  bulletin  on  the 
gold  fields  of  Nova  Scotia,  which  it  is  hoped  will  be  published  during  the  sunmier. 
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KLONDIKE  DISTKIOT. 

R.  0.  McConneU. 

The  season's  work  consisted  in  measuring  the  volume  and  estimating  as  closely  as 
possible  the  gold  contents  of  the  high  level  gravels  bordering  Hunker  and  Bonanza 
croeEs.  In  this  work  I  was  efficiently  assisted  by  Jos.  Keele,  geologist,  and  F.  H.  Mac- 
laren  and  F.  OTarrell,  topographers,  all  of  the  Oeological  Survey  staff.  I  was  also 
fortunate  enoiigh  to  secure  the  services  of  such  experienced  miners  as  Bobert  Hender- 
son, the  discoverer  of  the  Klondike  gold-fields,  and  A.  B.  McDonald. 

In  the  cotirse  of  the  season  all  the  important  bodies  of  bench  gravely  along  Hun- 
ker and  Bonanza  creeks,  and  the  lower  Klondike  river,  were  measured  as  accurately  as 
conditions  permitted.  The  heavy  covering  of  moss  and  muck  which  mantles  most  of 
the  district  rendered  the  definition  of  the  back  line  of  the  gravels  in  a  few  places 
somewhat  uncertain,  but  on  most  of  the  hills  the  outlines  of  the  gravel*  areas  could  be 
closely  followed  by  means  of  prospecting  shafts. 

The  rocker  was  employed  to  obtain  the  gold  values  in  the  gravels.  About  850 
samples,  measuring  in  most  cases  a  quarter  of  a  yard  each,  were  rocked  during  the 
season.  The  samples  where  possible  were  taken  in  columns  six  feet  in  height.  Where 
the  gravels  were  shallow  several  continuous  sections  from  the  bottom  to  the  top  of  the 
deposit  were  washed  at  intervals  along  the  face.  In  the  deeper  deposits  continuous 
columns  of  the  lower  gravels  only  were  washed.  Above  a  height  of  thirty-six  feet, 
samples  were  taken  at  intervals  of  about  twenty  feel 

In  estimating  the  gold  contents  of  the  various  gravel  deposits  due  allowance  was 
given  to  the  statements  of  miners  in  regard  to  the  values  obtained  in  drifting  and  hy* 
draulic  operations.  In  most  cases  the  values  given  agreed  very  closely  with  the  results 
of  our  own  work. 

No  attempt  was  made  to  sample  the  once  rich  pay  streak  running  through  the 
upper  Bonanza  Hill  gravels.  The  pay  streak  in  all  these  hills  has  been  drifted  out 
more  or  less  completely,  only  occasional  pillars  and  small  areas  of  groimd  which  the 
miners  were  unable  to  reach  remaining  unworked*  These  contain  the  principal 
values,  but  their  distribution  is  so  irregular  that  it  was  considered  a  closer  estimate 
could  be  formed  by  generalizing  the  results  of  the  various  hydraulic  operations  now 
in  progress  than  by  a  limited  amoimt  of  sampling  done  by  ourselves. 

In  addition  to  the  Hunker  and  Bonanza  Hill  gravels,  tests  were  made  of  several 
areas  of  bench  gravels  along  the  Klondike  below  the  mouth  of  Hunker  creek. 

Field  work  was  completed  at  the  end  of  September  and  Messrs.  Madaien  and ' 
OTarrell  immediately  left  for  Ottawa,  and  have  been  engaged  since  their  arrival  in 
working  out  the  volumes  of  the  (various  tills.   This  work,  and  the  estimate  of  values 
which  depend  on  it,  cannot  be  completed  in  time  to  appear  in  this  year's  summary  re- 
port but  will  be  published  later  on. 
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Mining  on  the  Klondike  creeks  is  at  present  in  a  transition  stage.  The  individual 
claim-owner  is  being  gradually  replaced  by  companies  owning  groups  of  claims  and 
working  them  with  expensive  plants.  The  fabulously  rich  placers  which  made  Eldo- 
rado, Hunker  and  Bonanza  creeks  famous  have  been  mostly  drifted  out  and  the  gravels 
which  remain  are  too  lean,  as  d  rule,  to  be  worked  with  much  profit  by  the  early  pick 
and  shovel  methods.  The  necessity  for  a  more  economic  treatment  of  the  gravels  has 
been  met  by  the  introduction  of  dredges  on  the  creek  and  river  flats,  and  hydraulic 
plants  on  the  hills.  During  the  past  season  four  dredges  were  at  work  in  the  district 
and  three  others  were  in  course  of  construction.  Dredging  in  the  Klondike  where  the 
gravels  are  thawed  presents  few  difficulties.  The  gravels  are  very  uniform  in  size  and 
include  few  large  boulders.  The  shattered  bed-rock  is  also  easily  excavated  by  the 
buckets. 

The  hydraulic  miners  have  had  to  depend  so  far  on  a  small  intermittent  supply 
of  local  gravity  water,  or  on  water  pumped  up  from  the  creeks,  and  no  large  plants  are 
consequently  in  operation. 

The  insufficiency  of  the  local  supply  has  induced  the  Yukon  Consolidated  Company 
to  undertake  the  construction  of  a  ditch  and  pipe  line  designed  to  bring  water  from  a 
point  on  Twelvemile  river  to  the  camp.  The  line  has  a  length  of  fifty-eight  miles  and 
a  capacity  of  over  6,000  miners'  inches.  When  completed  it  will  add  greatly  to  the 
productiveness  of  the  district. 

With  twenty-five  miles  or  more  of  proved  dredging  ground  in  the  valley  flats  and 
tens  of  millions  of  cubic  yards  of  low  grade  but  still  workable  gravels  on  the  benchei 
profitable  mining  on  the  Klondike  creeks  is  assured  for  many  years. 

Dominion,  Sulphur  and  Quartz  creeks  on  the  Indian  Biver  slope  were  not  visited 
during  the  season.  The  valleys  of  all  these  streams  still  contain  considerable  un* 
worked  areas  of  medium  grade  drifting  ground.  Quartz  creek  also  is  bordered 
for  a  couple  of  miles  by  an  important  whke  channel  deposit  only  partly  drifted  out. 
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EXPLORATIONS  IN  A  PORTION  OF  THE  YUKON, 
SOUTH   OF  WHITEHORSE. 

D.  D,  Oaimes. 

I  left  Ottawa  on  May  18,  with  instructions  to  proceed  to  the  southern  part  of  the 
Yukon  to  investigate  primarily,  the  economic  resources  of  certain  areas  and,  inci- 
dentally, to  gather  as  much  information  as  possible  concerning  the  general  geology 
and  natural  resources  of  the  district,  and  to  make  such  surveys  as  were  required  for 
a  map  to  accompany  the  work.  During  the  season  I  was  very  ably  assisted  by  Mr. 
H.  Matheson. 

Windy  Arm,  Tagish  lake,  was  reached  by  the  usual  route  and  after  surveys  were 
completed  in  the  vicinity  horses  were  procured  from  Whitehorse  and  work  commenced 
to  the  north.  Just  at  this  time  some  discoveries  of  rich  gold  and  silver  bearing  quartz 
were  reported  from  about  fifteen  or  twenty  miles  west  of  Robinson,  which  is  about 
twenty  miles  north  of  Caribou  crossing.  We  examined  a  great  number  of  the  most 
likely  looking  claims  and  continued  south  to  connect  with  our  previous  work.  Thence 
work  was  extended  north  of  the  Watson  river  to  within  about  ten  miles  of  White- 
horse,  including  the  area  of  the  Whitehorse  coal  field. 

By  this  time,  about  September  18,  the  weather  became  so  severe  as  to  prevent 
further  field  operations.  We  therefore  travelled  down  the  river  and  examined  the 
Tantalus  and  Five  Finger  coal  mines,  as  well  as  the  coal  on  Tantalus  butte,  and  the 
surrounding  country,  securing  sufficient  detail  by  transit  and  compass  surveys  for  a 
sketch  map  of  the  district.  Afterwards,  on  my  way  south  from  Whitehorse,  a  couple 
of  days  were  spent  in  the  Windy  Arm  district  inspecting  the  latest  development  in  the 
different  mining  properties. 

GENERAL    DESCRIPTION    OF    DISTRICT. 

The  country,  generally,  consists  of  wide  valleys  separated  by  ridges  and  groups 
of  mountains,  the  valleys  often  containing  lakes  running,  for  the  most  part,  in  a 
northwest  and  southwest  direction,  approximately  parallel  to  the  coast  line  to  the 
west,  but  often  intersecting  in  an  intricate  manner. 

In  the  Windy  Arm  district  the  mountains  are  quite  rugged  and  rise  to  from 
4,000  to  ^,000  feet  above  the  valleys.  The  principal  trees  are  black  pine,  fir,  spruce, 
aspen  and  balsam  poplar.  Some  of  the  valleys,  as  the  lower  part  of  the  Wheaton  River 
valley,  are  very  thickly  timbered,  the  tree-line  being  at  an  elevation  of  about  2,000 
feet.  Farther  north,  in  places,  the  hills  become  lower  and  more  rolling  and  west  of 
Oowley  and  Robinson  rock  outcrops  are  often  difficult  to  find.  Extensive  muskegs 
exist  in  places. 

AREA  SURVEYED. 

The  district  surveyed  this  season  comprises  an  area  of  about  fifty  miles  long  and 
twenty  miles  wide,  extending  from  the  British  Columbia  boundary  on  the  south  in  a 
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northwesterly  direction  to  within  about  ten  miles  of  Whitehorse,  the  eastern  boundary 
running  from  Dugdale  in  a  southwesterly  direction  to  the  east  side  of  Windy  Arm  to 
connect  with  the  northwest  comer  of  Mr.  J.  0.  Ghdllim's  map  of  the  Atlin  Mining 
district,  B.C.  The  western  boundary  is  approximately  parallel  to  this  direction  and 
extends  from  the  west -side  of  Lake  Bennett  on  the  south  to  about  twenty  miles  west 
of  Dugdale  on  the  north.    In  addition  to  this  the  sketch  map,  above  referred  to,  in 

the  vicinity  of  the  Tantalus  and  Five  Finger  mines,  is  being  prepared. 

« 

GENERAL  GEOLOOT. 

The  geology,  particularly  in  the  southern  part  of  the  district,  corresponds  gen- 
erally with  that  in  the  Atlin  district,  and  the  geological  subdivisions  as  made  by  Mr. 
Owillim  are  practically  those  which  have  been  found  best  to  adopt  here. 

Extending  along  the  eastern  side  of  the  district,  sometimes  included  in  this  area 
and  at  times  lying  to  the  east  of  it,  is  a  rather  straight  range  of  limestone  hills,  pro- 
bably of  Carboniferous  age.  A  few  fossils  were  collected,  but  have  not  yet  been  deter- 
mined. The  limestones  overlie  a  series  of  older  slates,  cherts  and  limestones,  which 
outcrop  in  a  number  of  places  on  both  sides  of  Windy  Arm  and  on  Nares  lake. 

Overlying  the  limestones  is  a  series  of  altered  sediments  including  some  fine- 
grained generally  greenish  rocks,  which  are  at  times  difficult  to  distinguish  from 
igneous  rocks  of  later  age ;  also  some  rocks  presenting  the  appearance  of  much  altered 
slates,  although  their  slaty  structure  has  disappeared.  These  sediments  are  in  a  few 
localities  quite  extensively  altered  to  serpentines.  The  cherts,  slates,  and  altered  sedi- 
ments are  included  in  Mr.  McConnell's  Tagish  series. 

Along  the  western  edge  of  the  district  are  later  rocks,  the  Coast  granites,  with 
outlying  areas  to  the  east,  the  granites  themselves  often  becoming  quite  i)orphyritic, 
especially  towards  the  edge  of  the  series.  Following  along  their  eastern  edge  are  some 
older  schists,  which  are  partly  altered  sediments  and  partly  altered  porphyries  and  may 
correspond  respectively  to  Mr.  McConnelFs  Nasina  and  Klondike  series,  in  the  Klon- 
dike gold  fields. 

Newer  than  the  granites  is  a  somewhat  complex  series  of  porphyrites,  porphyries, 
diorites,  gabbros,  &c.,  which  apparently  represent  rocks  from  the  same  magma,  but 
which  differ  considerably  in  character  on  account  of  segregation,  cooling  under  dif- 
ferent conditions,  &c  Towards  the  edge  of  this  series  is  a  rather  complex  porphyry, 
presenting  on  weathered  surfaces  the  appearance  of  a  conglomerate,  due  to  portions,  of 
a  harder  porphyry  being  included  in  a  more  easily  weathered  one.  The  mines  of  the 
Windy  Arm  district  are  in  this  series,  and  for  this  reason  I  have  called  these  rocks 
the  Windy  Arm  series. 

Overlying  them  are  some  sediments  of  Cretaceous  or  Jurassic  age,  consisting  of 
sandstones,  shales  and  conglomerates,  the  lower  shale  beds  being  considerably  altered. 
A  number  of  fossils  were  collected,  but  have  not  yet  been  determined.  Towards  the 
northern  end  of  the  district  these  sedimentaries  are  quite  extensive  and  carry  valuable 
coal  deposits. 

Porphyry  dikes  cut  the  sediments  and  the  underlying  formations.  These  later 
intrusives  vary  greatly  in  appearance,  but  one,  carrying  very  large,  long  feldspar  crva- 
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tals  is  very  common.     Overlying  all,  particularly  towards  the  north,  are  basalt  and 
scoria  of  recent  Eruption. 

B00N0HI08. 

Although  numbers  of  claims  had  been  staked  at  one  time  or  another,  quarts  minings 
except  a  certain  amount  of  development  on  the  copper  proi)ertie8  just  west  of  White- 
horse,  was  scarcely,  attempted  until  the  latter  part  of  the  season  of  1905,  when  Col.  J. 
H.  Conrad  commenced  work  on  the  Windy  Arm  properties,  and  though  so  short  a  time 
has  elapsed  a  great  deal  has  been  accomplished.  The  little  town  of  Conrad,  on  the  west 
shore  of  Windy  Arm,  has  now  several  hotels,  stores,  restaurants,  churches  and  so  on, 
and  a  mining  recorder's  office.  The  whole  southern  part  of  the  Yukon  was  formerly 
included  in  the  Whitoborse  mining  division,  but  this  summer  the  district  became  of 
sufficient  importance  to  warrant  subdivision,  and  the  Windy  Arm  portion,  including 
most  of  the  Watson  and  Wheaton  Kivers  district  is  now  in  the  Conrad  mining  district 
A  number  of  properties  were  worked  continuously  last  winter  and  this  summer,  and 
considering  the  amount  of  development  that  has  been  done,  several  look  very  promising 
indeed. 

Many  difficulties  were  encountered.  In  addition  to  the  fact  that  the  mines  are 
situated  high  up  in  the  mountain,  wood  for  fuel  and  timbering  was  difficult  to  secure; 
supplies  and  wages  being  high,  prospecting  work  was  expensive;  and  experienced 
miners  were  exceedingly  6i?arce.  The  current  wage  paid  is  $3.60  (including  board) 
I)er  day  of  eight  hours.  ^ 

The  district  is  very  accessible.  Once  the  ore  is  landed  on  the  beach  by  the  aerial 
tramways  now  running,  it  is  only  a  matter  of  ten  or  twelve  miks  around  by  Windy 
Arm  and  Nares  lake  to  the  railway  at  Caribou  crossing,  and  a  railway  spur  can  easily 
be  built  along  the  shore  for  this  distance.  A  good  route  is  also  possible  from  Log 
Cabin,  on  the  W.  P.  &  Y.  R'y.,  via  Whynton,  B.C.,  to  Conrad. 

Practically  all  the  mining  claims  in  the  area  surveyed  this  season  were  examined 
and  a  detailed  account  of  each  will  be  given  in  the  final  report;  at  present,  only  a  few 
of  the  most  important  i>oints  in  connexion  with  the  more  promising  properties  will  be 
given. 

WmDT  ARM  PROPKBTIBS. 

Some  of  the  most  important  claims  in  this  district,  commencing  at  the  north,  are, 
respectively,  the  Big  Thing  group,  Montana,  Joe  Petty,  Aurora,  Thistle,  Uranus,  M. 
and  M.,  Vault,  Venus  No.  1,  Venus  No.  2,  all  owned  by  the  Conrad  Consolidated;  the 
Ruby  Silver,  owned  by  private  parties,  and  the  Venus  Extension,  Beach,  Red  Deer 
and  Humper  No.  1,  owned  by  the  Anglo-American  Company. 

Big  Thing, — This  property  is  situated  about  five  miles  in  a  northwesterly  direction 
from  Conrad,  and  differs  from  all  other  proi)erties  in  the  district,  in  that  it  is  in 
granite  formation.  In  the  rest,  quartz  veins  run  in  true  fissures  in  the  porphyrites, 
&c,  of  the  Windy  Arm  series.  The  principal  vein  on  the  Big  Thing  was  struck  this 
summer  at  the  end  of  an  eight  foot  drift.  A  crosscut  watf  then  run  sixty  feet  on  the 
vein,  and  a  winze  was  sunk  which  was  down  about  fifty-five  feet  at  the  time  visited 
last,  early  in  October.  The  vein,  which  dips  into  the  hill  and  appears  to  be  of  the 
elongated  lense  type,  was  widening  rapidly  in  the  bottom,  becoming  almost  flat,  and 
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was  about  ten  feet  wide.  The  ore  is  chiefly  secondary  quartz  and  is  very  porous  near 
the  surface,  showing^  considerable  leaching  action.  The  minerals  are  mostly  oxides 
and  carbonates,  which  will  eventually  change  to  the  sulphides,  &c.  A  considerable 
amount  of  stibnite,  arsenopyrite  and  pyrite  was  found  near  the  bottom.  Occasional 
very  high  assays,  running  into  the  hundreds,  are  obtained  in  gold  and  silver,  and  it 
is  claimed  that  the  ore  body  will  average  close  to  $30  per  ton. 

The  Montana  is  about  four  miles  south  of  the  Big  Thing  and,  like  it  and  most  of 
the  Windy  Arm  properties,  is  situated  high  up  on  the  bleak  mountain  sides,  and  all 
wood,  supplies,  machinery,  &c.,  have  to  be  packed  or  pulled  up,  or  carried  up  on  the 
tramways.  A  $90,000  double  cable  aerial  tramway  runs  from  the  northern  extension 
of  the  Montana,  the  Mountain  Hero,  to  Oonrad,  a  distance  of  18,697  feet,  and  has  its 
upper  terminal  3,464  feet  above  the  lower. 

A  drift  was  run  for  about  700  feet  in  on  the  vein  which  is  from  two  to  five  feet 
in  width,  with  a  streak  of  rich  ore  eight  to  eighteen  inches  next  the  hanging 
wall,  assaying  about  $90.  The  rest  of  the  vein  is  much  leaner  and  may  run  $20.  The 
strike  is  about  N.  46^  W.,  with  low  dips  to  the  southv^est.  An  incline  shaft  is  being 
sunk  on  the  lead,  and  about  the  first  of  October,  when  last  seen,  at  a  depth  of  320  feet» 
the  vein  was  about  eight  feet  from  wall  to  wall,  containing,  however,  over  four  feet 
near  the  centre,  of  almost  barren,  leached,  and  somewhat  decomposed  porphyrite  in- 
tersected by  quartz  stringers. 

The  values  are  chiefly  in  silver,  the  chief  mineral  being  galena,  though  native 
silver,  silver  chloride,  lead  carbonate,  argentite,  pyrargyrite,  tetrahedrite,  pyrite  and 
arsenopyrite  are  also  found. 

The  Joe  Petty  is  situated  on  the  north  side  of  Uranus  creek,  and  contains  a  strong 
vein  about  six  feet  wide  composed  of  alternating  layers  of  decomposed  iron-stained 
quartz  and  mineralized  country  rock.  A  shaft  about  fifty  feet  deep  has  been  sunk  on 
the  lead  and  drifts  run  each  way;  at  the  end  of  a  forty-foot  crosscut  that  cuts 
the  vein  in  the  hill,  drifts  were  also  nin.  No  work  was  done  on  the  property  this 
season. 

The  M.  and  M.,  to  the  east  of  the  Joe  Petty,  holds  a  vein  varying  in  width  from 
twelve  to  fifteen  inches,  but  it  is  high  grade  ore,  and  can  be  traced  for  a  considerable 
distance.  The  high  grade  silver  minerals,  argentite,  pyrargyrite,  and  stephanite  were 
seen  here. 

The  Urantis  is  situated  just  across  Uranus  creek  from  the  Joe  Petty.  The  vein 
is  quartz  and  is  traceable  for  at  least  2,000  feet,  with  an  average  width,  where  seen,  of 
about  three  and  a  half  feet.    The  chief  minerals  are  arsenopyrite  and  galena. 

On  the  Thistle  and  Aurora,  higher  up  the  creek,  above  the  Uranus  and  Joe  Petty, 
surface  work  was  being  carried  on,  for  the  greater  part  of  the  summer,  and  very  rich 
ore  is  reported  to  have  been  found.  The  ore  is  chiefiy  quartz,  carrying  chalcopyrite^ 
zino  blende,  malachite,  and  the  rich  silver  mineral  stephanite. 

The  Vault  is  situated  on  the  south  side  of  Pooley  canon,  about  3,000  feet  from  the 
beach.  When  last  seen,  in  October,  a  drift  on  the  vein  was  in  over  3iK>  feet.  This  is 
the  same  vein,  in  all  probability,  as  the  Venus  No.  2,  and  can  be  traced  for  over  4,000 
feet    It  is  in   places   twenty  to   twenty-three  feet  in  width,  being  nearly  all   well 
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mineralized  quartz.  In  plaoes  there  are  four  to  six  feet  of  almost  solid  galena.  The 
vein  here,  as  on  the  Venus,  varies  greatly  in  width,  and  at  times  is  not  more  than  a 
foot  or  so,  hut  on  the  Vault,  so  far,  except  at  the  surface,  at  the  entrance  to  the  tunnel, 
the  vein  is  fairly  uniform,  much  more  so  than  on  the  Venus.  An  aerial  tramway  to  the 
heach  is  under  construction,  and  a  shorter  one  spans  the  canon  for  the  transport  of 
wood  and  supplies.  On  the  whole,  this  is  the  most  promising  looking  property  in  the 
Windy  Arm  district. 

Venus. — A  crosscut  taps  Venus  No.  2  ahout  one  hundred  feet  from  the 
eiitry  and  drifts  were  run  in  the  lead  ahout  the  same  distance  each  way.  Some  stoping 
also  was  done,  the  vein  heing  eighteen  inches  to  sixteen  feet  in  width.  In  the  stopes 
there  are  four  to  eight  feet  of  good  ore  which  will  probably  average  over  $20  in  gold 
and  silver.  A  crosscut  intersects  the  vein  at  644  feet  where  drifts  were  also  nm. 
The  vein  where  opened  up  in  the  lower  level  is  narrower  and  leaner  than  above,  but 
the  narrowing  is  not  likely  to  be  very  extensive  as  the  vein  looks  well  both  to  the 
north  and  south. 

The  chief  minerals  are  galena,  lead  carbonate,  arsenopyrite,  chalcopyrite,  mala- 
chite, pyrite  and  a  good  deal  of  jamesonite  and  antimony  ochre.  The  ore  is  chiefly  ar- 
gentiferous galena.  Where  the  vein  is  wide  it  consists  of  alternating  bands  of  quartz 
and  more  or  less  mineralized  coimtry  rock. 

A  fifty  horse-power  gasoline  engine  operates  a  compressor  here  to  nm  the  machine 
drills  used  on  this  property,  but  water-power  from  Pooley  canon  is  being  installed.  An 
serial  two-bucket  tramway  1,626  feet  long  runs  from  the  lower  Venus  tunnel  to  the 
beach,  the  upper  terminal  being  968  feet  above  the  lower. 

Some  very  rich  ruby  silver  ore  is  found  on  the  Ruby  Silver  claim  to  the  west  of 
and  adjoining  the  Venus  No.  2.    The  vein  is  from  three  to  eighteeen  inches  in  width. 

On  the  V^nus  Extension  are  two  veins  about  thirty  feet  apart  The  upper  seam 
has  about  four  feet  of  good  ore,  over  half  of  which  was  being  sacked,  when  visited  in 
October.  The  sacked  ore  will  probably  run  $50  to  $60  per  ton.  An  incline  sunk  on  the 
vein  was  down  about  forty  feet.  The  lower  seam  has  about  two  feet  of  ore,  which 
is  chiefly  argentiferous  galena  with  considerable  arsenical  iron  and  pyrite. 

The  Beach  claim,  lying  to  the  south  of  the  Venus  Extension,  and  supposed  to  be 
on  the  same  lead  as  the  Humper  No.  1,  has  over  ten  inches  of  ore  claimed  to  average 
about  $160  in  silver  with  probably  $6  in  gold.  The  chief  minerals  are  galena,  argentite, 
zinc  blende  and  pyrite. 

The  Red  Deer  has  about  six  inches  of,  in  places,  almost  solid  galena,  which  is 
claimed  to  run  over  $90  per  ton. 

r?ie  Humper  Ko,  1  is  &  particularly  promising  property,  though  only  about  seventy 
feet  of  work,  which  was  chiefly  in  drifts,  had  been  done  at  the  time  of  my  visit.  The 
vein,  which  can  be  traced  for  at  least  1,700  to  1,800  feet,  is  from  eighteen  inches  to  four 
feet  in  width  and  carries  a  large  amount  of  argentite,  ruby  silver  and  stephanite,  as 
well  as  native  silver,  galena,  and  pyrite.  About  eight  inches  of  the  vein  will  average 
over  300  ounces  in  silver  and  a  narrow  streak  of  argentite  which  is  quite  persistent  and 
has  a  width  of  half  to  three-quarters  of  an  inch,  runs  3,000  ounces  in  silver. 
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Some  native  oopper  is  found  in  the  east  side  of  Windy  Arm,  but  the  work  done  is 
insufficient  to  detennine  whether  it  exists  in  paying  quantities. 

The  ore  values  given  in  this  report  were  obtained  from  a  number  of  samples  taken 
and  also  from  a  great  number  of  assay  returns  kindly  shown  the  writer  by  mine  mana- 
gers, mine  superintendents,  prospectors  and  others,  during  the  season. 

WATSON  AND  WHEATON   RIVERS   PROPERTIES. 

Oonsiderable  excitement  was  caused  this  season  by  the  finding  by  D.  Hodnett  and 
J.  Stagar  of  quartz  carrying  free  gold  and  telluride  minerals  between  the  Watson  and 
Wheaton  rivers.  The  first  claim,  the  '  (Jold  Eeef ,'  was  staked,  on  June  26,  on  Gold  hill, 
which  is  situated  about  fifteen  or  twenty  miles  southwest  from  Eobinson  siding.  With- 
in ninety  days  of  the  staking  over  700  claims  had  been  located. 

A  belt,  or  belts,  of  schists,  approximately  half  a  mile  wide,  outcrops  in  a  northwest 
and  southeast  direction,  near  the  eastern  edge  of  the  granites,  which  often  become 
porphyritic.  Dikes  of  greenish  porphyry  and  porphyrite  occur  in  the  granites,  also 
near  their  eastern  edge,  and  it  is  in  this  disturbed  belt  that  the  quartz  veins  were 
mostly  found.  They  are,  as  a  rule,  very  persistent  and  can  sometimes  be  traced  for 
several  miles.  Outcrops  of  quartz  closely  resembling  each  other  are  seen  in  almost 
straight  lines,  at  short  intervals,  and  with  the  same  general  strike  from  the  Watson 
river  to  about  eight  or  ten  miles  south  of  the  Wheaton  river,  a  distance  of  nearly 
twenty  miles,  and  although  most  of  the  veins  found  were  in  this  narrow  belt,  about  two 
miles  wide,  ^Mr.  Porter  and  others  discovered,  towards  the  close  of  the  season,  some 
d^>08its  of  quite  pure  stibnite,  and  other  minerals,  at  a  considerable  distance  to  the 
west. 

The  first  discoveries  on  Gold  hill,  Hodnett  mountain  and  Mineral  hill  are  all  in 
the  line  of  strike  of  the  veins  and  just  south  of  the  Watson  river.  The  main  lead  is, 
for  long  distances,  ten  to  fourteen  feet  of  almost  solid  quartz,  in  places  fairly  well 
mineralized  with  galena,  argentite,  chalcopyrite,  malachite,  and  pyrite.  The  vein  on 
the  Gold  Reef  which  is  in  the  schists,  and  is  well  defined  on  the  surface,  appears  to  be 
four  or  five  feet  in  width.  A  pocket  or  seam  of  very  rich  ore  carrying  coarse  gold  was 
fo\md  in  this  vein  from  which  came  also  the  rich  telluride  minerals,  sylvanite,  hessite 
and  telluric  ochre.  Further  work  on  this  claim  has  disclosed,  as  yet,  no  more  of  the 
rich  minerals. 

A  group  of  claims,  the  Custer,  Alice  M,  and  Ramon,  staked  just  south  of  the  Gold 
Reef  on  a  grey  copper  lead  looked  somewhat  promising,  although  no  work  had  been 
done  when  seen.  The  width  of  the  vein  was  somewhat  indefinite  on  account  of  wash 
and  slide  rock,  but  is  probably  about  six  feet  and  appears  to  be  well  mineralized. 

The  Legal  Tender,  staked  by  Mr.  J.  Perkins,  lies  to  the  northwest  of  these  proper- 
ties,  and  is  on  a  very  steep  rugged  hill  on  the  south  bank  of  the  Watson  river.  The 
vein  is  in  a  fissure  in  the  granite,  and  is  three  to  three  and  a  half  feet  in  width  where 
exposed  ;  it  is  quartz  carrying  a  considerable  amount  of  argentiferous  galena  with 
some  chalcopyrite,  malachite,  and  pyrite.  The  values  are  chiefly  in  silver  and  the  vein 
is  claimed  to  average  about  $40  per  ton. 

On  Big  Bend  mountain  to  the  south  of  the  Wheaton  river  and  seven  oir  eight  miles 
southeast  of  Gteld  hill,  and  in  the  line  of  strike  of  the  mineral  belt,  a  number  of  claims 
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were  staked  by  L.  Belnew,  O.  Dickson,  J.  Perkins  and  others  on  strong  well-defined 
quartz  veins  carrying  galena,  chaloc^yrite,  pyrite,  Ac  Also  southwest  of  thia  again, 
in  the  same  direction,  on  Stevens  mountain,  and  to  the  west  of  it,  a  number  of  similar 
looking  claims  were  located  by  Messrs.  Stevens,  M.  Oillian^^and  others. 

In  addition  to  occasional  assays  running  as  high  as  $800  or  over,  a  nimiber  of 
fairly  average  assays — from  $20  to  $60 — were  obtained  in  this  section,  but,  with  the 
exception  of  a  small  amount  of  work  done  on  the  Gold  Beef,  no  attempt  has  bean  made 
to  prove  to  what  extent  the  veins  are  mineralized  or  what  values  they  really  carry. 

Taking  into  consideration  the  large  quantity  of  mineralized  quartz  in  this  part  of 
the  country  and  the  small  amount  of  prospecting  done,  the  results  appear  very  en- 
couraging and  should  stimulate  both  prospectors  and  capitalists  to  investigate  this 
belt  more  closely,  particularly  to  the  northwest  and  west  There  are  certainly  some 
very  rich  ores  in  this  section. 

Coal,  also,  was  found  about  two  miles  to  the  east  of  Gold  hill,  at  the  same  horizon 
as  that  in  the  Whitehorse  coal  fields  to  the  north,  but  whether  it  will  be  in  payable 
quantities  remains  to  be  seen. 

A  group  of  four  claims  known  as  the  Union  Mines  is  situated  on  the  hills  just  to 
the  west  of  Annie  lake,  about  nine  miles  due  west  of  Lansdowne  siding  and  about 
three  or  four  miles  east  of  Gold  hill.  These  claims  were  first  staked  by  W.  P.  Schnobel 
in  1898,  and  are  supposed  to  cover  the  groimd  known  as  the  '  Lost  Mine.'  Some  develop- 
ment has  been  done  on  them  and  preparations  are  being  made  to  work  through  this 
winter.  A  ten  ton  shipment  of  ore  gave,  according  to  Mr.  Schnobel,  returns  of  over 
$20  per  ton.    The  values  are  chiefly  in  silver,  with  a  little  gold. 

WHITEHOBSB  GOAL. 

Several  seams  of  anthracitic  coal  are  located  in  an  area  known  as  the  ^White- 
horse  Coal '  and  outcrop  about  twelve  or  fourteen  miles  in  a  southwest  direction  from 
Dugdale  siding.  A  tunnel  about  sixty  feet  long  has  been  run  on  one  of  these  seams 
and  a  few  open  cuts  have  been  made;  otherwise  the  coal  is  entirely  undeveloped*  The 
strike  at  the  tunnel  is  true  north  68^  west  with  42^  dip  to  the  northwest.  The  general 
strike  of  the  measures,  which  are  quite  regular  and  were  traced  for  over  twelve  miles, 
is  about  north  74®  west.  The  seams  measured  were  nine  feet  eight  inches,  ten  feet 
four  inches,  and  two  feet  six  inches,  respectively.  The  samples  taken  run  high  in  ash, 
but  they  were  surface  samples  and  with  depth  the  ash  will  be  very  considerably  less. 
Probably  a  number  of  other  seams  exist,  as  the  measures  have  not  been  prospected  to 
any  extent,  although  they  are  very  favourably  situated  for  so  doing,  and  a  small  amount 
of  work  should  give  much  definite  information.  There  is  a  very  good  grade  from  the 
W.  P.  &  Y.  railway  into  these  claims  and,  considering  their  proximity  to  the  White- 
horse  copper  deposits,  the  town  of  Whitehorse,  and  the  Watson  and  Wheaton  Rivers 
claims,  this  coal  should  prove  of  considerable  value  in  the  near  future. 

TANTALUS  MINE. 

This  mine  is  situated  on  the  west  side  of  the  Lewes  river,  about  one  hundred  and 
ninety  miles  down  the  river  from  Whitehorse,  being  somewhat  less  than  half  way  to 
Dawson.    As  the  coal  outcrops  here  on  the  river  banks  it  is  well  situated  for  economic 
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working.  The  cars  are  run  out  of  the  tunnels,  pulled  by  cable  up  an  incline,  from  which 
the  coal  is  dumped  into  bunkers,  ready  for  loading.  Most  of  the  river  steamers  bum 
this  coal,  of  which  about  7,000  tons  will  be  loaded  this  season. 

Three  workable  seams  are  opened  up  though  only  the  lower  two  are  being  mined  at 
present;  others  may  yet  be  found  as  the  formation  is  heavily  covered  in  most  places. 
The  coal  is  worked  by  the  stall  and  pillar  system  from  two  tunnels,  which  were  in  about 
700  feet  when  visited  in  October.  Although  the  seams  are  dirty,  the  coal  can  easily 
be  sorted,  but  as  wages  are  $5  with  board  for  underground,  and  $4  with  board  for  sur- 
face work,  this  has  not  been  done  as  yet. 

The  following  section  was  measured  near  the  end  of  timnels  : — 

Bottom  seam — 

Coal 2  feet  4  inches. 

Shale 0  "  7  " 

Coal 2  "  0  " 

Shale 0  "  6  " 

Coal 2  "11  " 

Shale 4  «  0  " 

Middle  seam — 

Coal 2  «  8  " 

Shale 0  "  2  " 

Coal 0  "  7  " 

Shale ., 0  "  2  « 

Coal 2  "  0  " 

Shale 0  «  2  " 

Coal 1  "  8  " 

Shale 7  «  0  " 

Top  seam — 

Coal 3  "  0  " 

Shale 

These  measures  are  quite  regular,  and  can  be  traced  for  over  twenty  miles  down  the 
Nordenskiold  river  to  the  south  and  over  ten  miles  to  the  north,  showing  that  there 
is  an  enormous  amount  of  coal  in  this  district;  when  the  measures  have  beeu  pros^ 
pected  they  may  be  found  to  extend  much  farther.  Only  coal  near  the  river  is,  at 
present,  of  economic  value.  The  dips  are  to  the  east  and  vary  from  24®  to  40®.  Sam- 
ples taken  show  the  coal  to  be  a  bituminous  coal  that  yields  an  average  of  about  76 
per  cent  of  a  firm  coherent  coka 

At  Tantalus  butte,  across  the  river  from  the  Tantalus  mine,  the  same  measures 
again  outcrop,  but  dipping  to  the  west,  showing  the  presence  of  a  synclinal  fold  in 
between.  The  coal  outcrops  are  near  the  top  of  the  butte  about  four  hundred  feet 
above  the  river,  having  wash  and  terrace  material  covering  the  formation  lower  down. 
The  best  seam  seen  had  five  feet  of  good,  firm,  dean  looking  coal  with  one  foot  more  of 
coal  and  shale  on  the  bottom.  Other  seams  seen  were  dirty  and  narrow,  but  there  may 
be  good  ones  obscured  by  the  drift,  &c.,  as  practically  no  work  has  been  done,  except 
small  surface  cuttings.  Altogether,  the  general  conditions  of  the  measures  are  quite 
similar  to  those  at  the  Tantalus  mine  and  this  property  will  probably  be  worked  in 
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the  near  future.    The  surface  samples  obtained  did  not  give  a  firm  coke,  but  this  coal 
ip  likely  to  coke  with  depth. 

FIVE  FINQEBS   MIKE. 

This  is  situated  on  the  east  sidie  of  the  river  about  eight  miles  north  of  the  Tan- 
talus mine.  A  considerable  amount  of  coal  has  been  shipped  from  here,  but  the  old 
workings,  being  dangerously  situated  on  the  steep  clay  and  sand  banks  of  the  river, 
are  not  now  u^ed.  The  slope,  at  present  being  sunk,  is  to  the  north  and  in  safe 
ground,  and  at  the  time  visited  was  down  about  626  feet,  dipping  to  the  east  at  16®. 
The  seam  at  this  depth  was  about  two  feet  wide,  and  was  apparently  becoming  wider. 
It  had  once  narrowed  to  about  six  inches.  An  average  of  two  feet  yielded  55  •'i  per 
cent  of  firm  coherent  coke.  These  measures  are  not  the  same  as  those  at  the  Tantaluj^ 
mine,  but  are  below  them.  The  upper  measures  outcrop  in  the  valley  to  the  east  of  the 
ridge  of  hills  just  above  the  mine. 

CONCLUSION. 

Considering  that  quartz  mining  has  so  lately  commenced  in  the  southern  part  of 
the  Yukon,  the  results  are  exceedingly  encouraging.  Just  to  the  north  of  the  Windy 
Arm  and  Watson  and  Wheaton  Rivers  properties  are  the  rich  and  extensive  copi)er  de- 
iwsits  west  of  Whitehorse.  The  Pueblo,  in  particular,  after  this  season's  development, 
presents  an  enormous  surface  showing  of  copper  ores.  A  Whitehorse  smelter  is  a  prob- 
ability in  the  very  near  future,  especially  as  there  is  plenty  of  available  coal  in  the 
metallurgical  coke.    Plenty  of  water  power  is  also  obtainable  from  Miles  caiion. 

In  conclusion  I  wish  particularly  to  thank  Col.  J.  H.  Conrad,  Robt.  Lowe,  Wm. 
Granger,  Theo.  M.  Daulton,  and  others  for  assistance  during  my  season's  work  and 
for  courtesy  shown  to  myself  and  party. 


Digitized  by 


Google 


SUMMARY  REPORT  31 

SESSIONAL  PAPER  No.  26 


OX  SURVEYS  IN  NEW  WESTMINSTER  DISTRICT  AND 
TEXADA  ISLAND,  B.C. 

0.  E,  LeRoy. 

The  area  comprised  by  this  season's  work  extends  from  the  49th  parallel  to  the 
mouth  of  Powell  river,  a  distance  of  over  ninety  miles  along  the  main  coast  of  British 
Columbia.  This  includes  Burrard  inlet,  Howe  sound,  Jervis  inlet,  the  islands  ad- 
jacent to  the  coast,  and  Texada  island. 

From  Burrard  inlet  to  the  International  Boundary  the  country  is  underlain  by 
conglomerates,  sandstones  and  shales  of  Miocene  age.  These  rocks  are  but  slightly 
disturbed  and  have  low  dips  to  the  south.  In  a  few  of  the  sandstone  beds  small  irregu- 
lar seams  of  lignite  coal  are  found,  but  so  far  no  bed  of  any  value  has  been  discovered. 
The  whole  area  is  covered  to  a  considerable  depth  by  glacial  and  alluvial  deposits,  and 
it  is  only  along  the  south  shore  of  the  inlet  that  the  rocks  outcrop.  In  Stanley  park 
and  on  Eairview  heights,  Vancouver  city,  these  sedimentaries  are  cut  by  dikes  of  basic 
lava,  but  are  of  very  limited  extent. 

North  of  Burrard  inlet  lies  the  coast  range,  and  in  its  northern  extension  as  far 
as  Powell  river;  it  is  composed  of  a  series  of  subordinate  ranges  which  rim  approxi- 
mately at  right  angles  to  the  trend  of  the  main  coast.  The  elevation  of  these  ranges 
ic  from  three  to  five  thousand  feet,  with  individual  peaks  of  one  to  three  thousand 
feet  higher. 

A  dense  forest  growth  occupies  the  gentler  slopes  and  the  relatively  narrow  val- 
leys, the  principal  woods  being  the  Douglas  fir,  cedar,  hemlock  and  spruce.  The  steeper 
slopes  are  either  bare  or  support  a  sparse  growth  of  stunted  pine. 

The  streams  are  nearly  all  steep  grade,  and  will  furnish  power  as  local  conditions 
demand.  The  stream  draining  the  Clowhom  lakes  into  Salmon  Arm  and  Powell  river 
are  of  special  importance.  The  former  has  a  fall  of  over  sixty- feet  and  the  estimated 
horse  power  is  twelve  thousand,  the  latter  has  a  total  fall  of  about  one  hxmdred  and 
twenty  feet  and  it  is  estimated  that  30,000  horse  power  could  be  developed. 

The  coast  range  is  an  enormous  batholithic  mass  of  plutonic  rocks  which  vary  in 
composition  from  the  most  acid  granite  to  a  basic  gabbro. 

Lying  on  this  batholith  and  usually  occupying  depressions  are  areas  of  older  rocks. 
These  consist  of  a  great  variety  of  massive  and  schistose  rocks  of  igneous  origin,  to- 
gether with  limestones,  conglomerates,  quartzites,  and  slates  representing  remnants 
of  the  ancient  roof  of  the  batholith.  These  areas  are  of  great  economic  importance, 
ai:  nearly  all  the  mineral  deposits  of  any  value  are  either  in  them  or  along  their  con- 
tact with  the  batholith.  Both  the  granite-gabbro  batholith  and  the  associated  rocks 
are  cut  by  a  large  series  of  dikes  which  are  mainly  diabases. 

Thormanby,  Merry,  and  Texada  islands  are  underlain  by  rocks  of  the  Vancouver 
series,  consisting  of  two  formations.    The  lower  is  largely  volcanic  and  is  made  up  of 
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altered  ash  rocks,  chlorite  and  hornhlende  schists,  porphyrites,  and  agglomerates.  The 
upper  formation  is  limestone  and  has  a  limited  distribution  along  the  northeast  shore 
of  Texada  island,  between  Van  Anda  and  Blubber  bay.  It  has  a  length  of  seven  and 
a  half  miles  and  a  maximum  width  of  two.  Both  formations  are  of  economic  import- 
ance, especially  the  limestone.  The  Vancouver  series  is  cut  by  numerous  dikes  of  por- 
phyry, greenstone,  f elsite  and  gametite,  and  also  by  larger  bodies  of  granite,  which  are 
extensions  from  the  coast  range  batholith.  Sandstones  of  Cretaceous  age  occur  along 
the  shore  of  Gillies  bay  on  the  south  side  of  Texada  island. 

Sandstones  also  occur  on  the  mainland  east  of  Grief  point,  between  Wolfsohn  and 
Scow  bays.  From  information  received  it  would  seem  that  the  formation  has  a  con- 
siderable distribution  inland.  Small  seams  of  impure  lignite  coal  have  been  found 
but  no  beds  of  any  value  have  been  discovered. 

Glacial  deposits  are  of  limited  extent  in  the  coast  range.  Boulder  clays  occur  at 
the  head  of  Howe  sound  on  the  east  side,  on  Anvil  island,  where  they  are  used  in  the 
manufacture  of  brick,  on  Gambler  island,  and  in  the  vicinity  of  Gibson  landing. 

In  the  region  embraced  by  this  season's  work  there  are,  in  addition  to  numerous 
isolated  mineral  claims,  three  areas  of  special  importance.  They  are  the  Lynn  Greek 
camp,  the  Britannia  Mineral  zone  and  Texada  island. 

The  lomn  Greek  camp  is  about  eight  miles  north  of  North  Vancouver.  It  has  an 
area  of  five  square  miles,  and  about  thirty-five  claims  have  been  staked.  The  rocks  are 
banded  siliceous  and  massive  hornblende  and  epidote  schists  surrounded  by  syenites 
and  granites.  The  ores  are  zinc  blende,  pyrite,  chalcopyrite,  molybdenite  and  mag- 
netite. Very  little  development  work  has  been  done  beyond  the  actual  assessment 
work  required  by  the  Provincial  Mining  Eegulations. 

The  Britannia  Mineral  zone  lies  on  the  east  side  of  Howe  sound  twenty-three 
miles  from  the  entrance.  The  zone  has  a  width  of  one  and  one-half  miles  along  the 
shore  and  extends  inland  about  eight  miles.  The  rocks  are  conglomerates,  quartzites, 
slates  and  sericite  schiisie.  The  mineralization  is  confined  almost  wholly  to  the  silici- 
fied  sericite  schists.  The  ores  are  mainly  chalcopyrite  and  pyrite,  the  former  occurring 
in  lenticular  areas  and  masses  while  the  latter  is  finely  disseminated  through  the  schist 
and  quartz.  Both  carry  appreciable  values  in  gold  and  silver.  Gn  the  western  half  of 
the  zone  there  are  three  principal  groups,  the  Goldsmith,  Britannia  and  Empress. 

The  Britannia  Copper  Company's  mines  are  3*8  miles  from  the  beach,  and  3,300 
feet  above  sea  level.  The  company  has  8,500  feet  of  lode  which  has  a  maximum  width 
of  600  feet.  The  deposit  is  essentially  a  low  grade  proposition,  but  the  enormous 
amount  of  ore  in  sight,  and  its  situation,  present  most  favourable  advantages  for  econo- 
mic mining  and  large  output.  At  present  the  ore  is  mined  only  on  the  Jane  claim  at 
the  Jane  bluff  and  Mammoth  bluff.  The  method  of  mining  is  by  tunnels,  crosscuts 
and  stopes,  and  glory  holes.  The  ore  is  conveyed  to  the  beach  by  a  Biblet  aerial  tram- 
way,  the  shipping  ore  going  directly  to  the  bunkers  and  the  concentrates  to  the  milL 

About  350  tons  a  day  are  mined  at  present,  but  it  is  the  intention  of  the  company 
to  greatly  increase  their  output  at  an  early  date.  The  ore  is  shipped  to  the  company's 
smelter  at  Crofton,  Vancouver  island. 
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The  Empress  mine  li^  east  of  the  Britaxmiay  across  the  divide,  in  South  valley. 
Development  work^  principally  by  tunnelling,  is  being  carried  on  with  a  view  of  reach- 
ing the  shipping  as  soon  as  possible. 

The  Britannia  West  Copper  Company  is  situated  on  the  west  side  of  the  sound 
and  almost  due  north  of  Britannia  beach«  The  ore  body  is  1>500  feet  square  and  oon- 
aists  of  an  impregnated  zone  in  granite  porphyry.  Small  quartz  veins  are  numerous 
and  carry  bomite. 

At  present  the  company  is  engaged  in  building  a  tram  line  from  the  mine  to  the 
beach,  and  in  constructing  a  concentrating  mill  sind  other  mine  buildings,  and  no  ore 
will  be  mined  until  these  are  completed. 

TEXADA  ISLAND. 

On  Texada  island  the  more  important  ore  deposits  are  either  in  the  limestone 
formation,  or  along  its  contact  with  eruptives  or  with  the  schists  of  the  imderlying 
series. 

High  grade  bomite  and  chalcopyrite  associated  with  felsitic  and  gametite  dikes 
occur  in  chutes  in  the  limestone.  Smaller  bodies  of  these  sulphides,  together  with 
those  of  lead  and  zinc,  are  foimd  along  greenstone  and  diorite  dikes,  and  also  in 
brecciated  zones  in  the  limestone. 

At  the  south  end  of  the  limestone  band,  along  Us  contact  with  granite,  porphyrite 
and  chlorite  schist,  there  are  about  twenty  outcrops  of  magnetite  distributed  over  half 
of  one  square  mile.  The'  surface  showings  indicate  extensive  ore  bo^es.  A  con- 
siderable part  of  some  of  these  deposits,  especially  along  their  borders,  is  largely  im- 
pregnated with  pyrite  and  chalcopyrite,  and  in  places  the  magnetite  could  be  mined 
for  the  copper  content. 

The  contact  between  the  magnetite  and  chlorite  schists  and  the  limestone  is 
marked  by  a  series  of  small  but  high  grade  deposits  of  chalcopyrite  and  copper  car- 
bonates.    They  are,  however,  only  superficial  and  have  been  nearly  all  worked  out. 

In  the  volcanic  series  underlying  the  limestone  the  ores  occur  principally  in 
fissure  veins  in  porphyrites  and  chlorite  schists.  Galena,  chalcopyrite,  zinc  blende, 
pyrite  and  magnetite  associated  with  quartz  and  calcite  gangue  are  the  principal  ores. 
Many  of  these  deposits  lack  i)ermanence  in  depth,  and  their  gold  and  silver  values  are 
very  much  lower  than  in  the  similar  sulphides  in  the  limestone. 

At  present  the  only  producing  mines  on  the  island  are  the  Marble  Bay,  owned  by 
the  Tacoma  Steel  Co.,  and  the  Cornell,  'operated  under  lease  by  a  Seattle  syndicate. 
The  Puget  Sound  Iron  Co's.  magnetite  deposits,  and  the  Copper  Queen  mine,  both  of 
considerable  promise,  have  not  been  worked  this  season.  The  Loyal  and  Commodore 
mines  are  still  engaged  in  development  work,  and  have  not  yet  reached  the  shipping 
stage. 

The  Marble  Bay  mine  is  now  760  feet  deep,  and  the  ore  chute  at  that  level  is  over 
40  feet  long,  with  a  maximum  width  of  20  feet.  The  ore  is  mainly  bomite,  which  is 
disseminated  through  green  felsite  and  gametite.  The  copper,  gold  and  silver  values 
have  steadily  increased  with  depth.  About  1,100  tons  a  month  are  mined  and  shipped 
to  the  smelter  at  Tacoma. 

26—3 
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In  the  early  part  of  the  summer  the  Oomell  mine  was  pumped  out  down  to  the 

260  foot  levels  and  the  ore  on  the  160  and  260  foot  levels  is  heing  stoped  out  and  shipped 

to  the  smelter  at  Ladysmith.    The  present  output  is  hetween  600  and  600  tons  a  month. 

The  ore  and  its  mode  of  occurrence  are  similar  to  those  of  Marhle  bay. 

The  limestones  of  Texada  and  some  of  the  coast  granites  afford  good  stone  for 
structural  and  ornamental  purposes.  Marbelized  areas  in  the  limestone  have  been 
quarried  in  the  past  and  some  good  grade  stone  produced.  The  Tacoma  Steel  Co.  have 
quarries  and  limekilns  on  Marble  and  Limekiln  bays.  A  lime  of  excellent  quality  is 
produced  which  is  in  much  demand  both  in  the  home  market  and  Java.  The  granite 
quarries  on  Oranite  and  Nelson  islands,  at  the  entrance  to  Jervis  inlet,  are  both  pro- 
ducing excellent  building  stone.  The  former  is  owned  by  Kelly  and  Murray,  of  Van- 
couver, and  the  latter  by  the  Ellis  Granite  Co.,  of  Seattle. 

Work  has  recently  been  resumed  at  the  slate  quarry  on  Deserted  bay,  Jervis  inlet. 
A  good  grade  of  slate  has  been  produced  in  the  past,  but  the  amount  of  waste  that  had 
to  be  handled  was  one  of  the  serious  drawbacks.  It  is  stated,  however,  that  some  of 
the  outcrops  a  little  farther  inland  will  permit  a  more  economical  development. 

At  the  head  of  the  North  arm,  Burrard  inlet,  two  quarries  are  being  operated  by 
the  Vancouver  Quarry  Co.  and  the  Coast  Quarries,  Ltd.,  respectively.  At  present  na 
building  stone  is  quarried,  the  granite  being  used  solely  for  concrete  work  and  road 
metaL    On  Fairview  Heights,  Vancouver,  a  basic  lava  is  quarried  for  road  metaL 
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THE  TELKWA  MININQ  DISTKIOT,  B.C.       *: 

W.  W.  Leach. 

In  accordance  with  your  instructions,  I  left  Vancouver  on  May  26,  travelling  to 
the  Skeena  river  by  way  of  Ashcroft  and  Quesnel,  this  route  having  been  chosen  in 
preference  to  that  via  the  coast  and  river  on  account  of  the  reported  scarcity  of  men 
and  horses  in  the  Bulkley  valley. 

THE  BULKLET  VALLET. 

It  is  only  within  the  past  few  years  that  much  attention  has  been  pdd  to  pros- 
pecting in  this  region,  at  least  in  regard  to  quartz  and  coal,  as  the  whole  of  this  coimtry 
has  previously  been  run  over  by  prospectors  in  search  of  placer  gold.  In  recent  yean, 
however,  many  claims  have  been  staked  at  various  points  in  or  adjacent  to  this  valley; 
the  most  important  localities  being  the  Babine  range,  the  headwaters  of  the  Zymoetz  or 
Copper  river,  and  on  the  Telkwa  river  and  its  tributaries.  It  was  considered  advisable 
to  confine  operations  for  this  season  to  the  last-named  district. 

The  Telkwa  river  joins  the  Bulkley  at  a  point  about  sixty  miles  above  Hazelton  (at 
the  mouth  of  the  Bulkley),  where  the  new  town  of  Aldermere  is  situated.  The  only 
means  of  communication  with  the  outside  world  at  present  is  by  pack  trail  either  to 
Quesnel,  300  miles  to  the  south,  or  to  Hazelton  and  thence  down  the  Skeena  to  Essing- 
ton  by  river  steamer;  as,  however,  the  Skeena  is  navigable  only  at  certain  stages,  this 
route  cannot  always  be  depended  on. 

At  the  junction  of  the  Bulkley  and  the  Telkwa  rivers,  the  former  occupies  a  wide 
valley,  the  river  itself  being  confined  to  a  narrow  secondary  valley  cut  through  gravel 
terraces  to  a  depth  of  from  100  to  160  feet.  The  Telkwa  valley  is  also  terraced  for  a 
distance  of  about  twenty  miles,  when  the  bottom  of  the  valley  rises  above  the  level  of 
the  terraces.  , 

About  thirty  or  forty  miles  west  of  the  Bulkley  lies  the  main  Coast  range,  an  ex- 
ceedingly rugged  and  alpine  chain  oj^  mountains,  flanked  on  the  eastern  slopes  by  a 
scries  of  volcanic  ridges  in  which  the  Telkwa  takes  its  rise.  These  ridges  give  the 
general  impression  of  a  deesicated  plateau  with  a  general  and  gentle  slope  towards 
the  south  and  west,  showing  precipitous  faces  towards  the  north  and  east.  The  topo- 
graphy generally  is  very  irregular,  the  various  streams,  as  a  rule,  heading  in  com- 
paratively low  passes  and  following  erratic  courses  to  the  main  valleys,  leaving  in 
many  cases  isolated  areas  of  flat-topped  mountains. 

The  Coast  range  itself  presents  an  unusually  unbroken  front,  stretching  in  a 
continuous  array  of  sharp  and  jagged  peaks  as  far  as  the  eye  can  see  in  a  north- 
westerly and  southeasterly  direction.  Numerous  and  large  glaciers  are  constantly  in 
view  along  the  eastern  slopes  of  the  range. 

26—3* 
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The  rocks  of  the  Telkwa  valley  may  be  roughly  subdivided  into  four  main 
divisions  consisting,  in  ascending  order  of: — ^Ist.  The  crystalline  rocks  of  the  Coast 
range.  2nd.  A  great  thickness  of  volcanios.  drd.  The  coal-bearing  beds;  and,  4th. 
A  series  of  eruptives  more  recent  than  any  of  the  above  mentioned. 

Of  the  first  little  can  be  said;  they  constitute  the  back-bone  of  the  Coast  range 
and  where  seen  consist  of  gneisses,  schists,  granites,  &c.,  but  were  in  no  case  closely 
examined. 

Younger  than  these,  and  overlying  the  greater  part  of  the  Telkwa  watershed, 
is  a  great  series  of  volcanic  rocks  consisting  chiefly  of  tuffs,  agglomerates,  andesites 
and  other  flow  rocks.  These  rocks  are  more  or  less  regularly  bedded  and  vary  greatly 
in  appearance  in  different  parts  of  the  field.  No  attempt  was  made  to  ascertain  their 
thickness,  but  it  is  probably  not  less  than  6,000  feet.  These  rocks  probably  belong  to 
what  Dr.  Dawson  has  named  the  'Porphyrite  group'  (Report  of  Progress,  1876-77, 
p.  90,  and  Beport  of  Progress,  1879-80,  p.  101  B.)  of  the  Cretaceous,  but,  as  no  fossils 
were  found  this  season,  no  evidence  of  their  age  beyond  their  lithological  resemblance 
to  those  described  by  Dr.  Dawson  is  forthcoming.  Generally  speaking,  it  may  be  said 
that  red  colotirs  predominate  towards  the  top  of  the  series,  the  beds  consisiting  of 
reddish  andesites,  breccias  and  tuffs,  in  many  cases  amygdaloidal  with  inclusions  of 
oalcite  and  zeolites.  Green  is  the  characteristic  colour  of  the  base  of  the  series,  the  beds 
being  composed  largely  of  fine-grained  greenish  feldspathic  rocks,  often  amygdaloidal 
and  containing  much  calcite  and  epidote. 

These  beds  are  important,  inasmuch  as  the  majority  of  the  mineral  claims  which 
have  been  staked  in  the  district  are  located  in  them. 

Immediately  overlying  these  rocks  and  possibly  unconformable  to  them,  although 
both  have  been  subsequently  folded  and  faulted  to  such  an  extent  that  their  immediate 
relationship  to  one  another  is  somewhat  doubtful,  occurs  a  series  of  rocks  composed 
chiefly  of  clay  shales  and  containing  a  number  of  important  coal  seams.  The  lower 
member  of  these  beds  consists  of  a  coarse,  loosely-cemented  conglomerate  mainly  com- 
posed of  pebbles  of  the  underlying  volcanics,  in  places  shading  into  a  coarse  grit  and 
not  more  than  sixty  feet  in  thickness  in  any  place  seen,  but  on  account  of  its  charac- 
teristic appearance  and  permanency  throughout  the  field  it  affords  a  very  valuable  refer- 
ence horizon  when  prospecting  for  coal.  This  is  followed  by  some  thin  clay  shales, 
with  a  few  soft,  thin,  crumly  beds  of  light-coloured  sandstone  succeeded  by  more  clay 
shales  and  coal,  the  shales  being  often  cail)onaceou8  and  containing  many  beds  carry- 
ing numerous  yellow-weathering  clay  ironstone  nodules.  These  are  the  youngest 
sedimentary  rocks  represented  in  the  district  and,  although  not  of  great  thickness  (ia 
no  case  seen  showing  more  than  30  feet  in  all),  they  are  of  considerable  importance  on 
account  of  the  coal  contained  therein. 

All  of  the  above  rocks  are  cut  by  a  series  of  eruptives  consisting  of  coarsely  crys- 
talline porphyritic  rocks  which  have  thrown  out  dikes  in  all  directions  and  have  crum- 
pled and  dislocated  the  volcanic  flows  and  coal-bearing  strata  along  their  contact  to  a 
very  great  extent  Their  importance  is  great  as  they  have  apparently  afforded  ^channel 
for  the  ascent  of  the  mineral-bearing  solutions,  as  it  is  along  their  contact  with  the 
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▼olcanics  that  practically  all  the  mineral  claims  have  been  staked.  Their  influence  on 
the  coal  has  been  very  great,  as  it  has  been  found  that,  as  the  main  eruptive  areas 
are  approached,  with  the  resulting  increased  disturbance  of  the  strata,  the  coal  becomes 
much  more  anthracitic  iir  character.  The  coal  seams  themselves  have  been  cut  by 
numerous  dikes,  in  many  cases  accompanied  by  faulting;  a  fact  which  will  materially 
affect  future  mining  operations. 

GOAL. 

The  problem  of  delimiting  the  coal  areas  in  this  district  is  one  of  extreme  difficulty. 
Hie  o:&cecdingly  soft  nature  of  the  ccal-bearing  rocks  and  their  consequent  failure  to 
resist  erosion  has  resulted  in  their  removal  everywhere  from  the  higher  ridges,  only 
a  few  isolated  patches  remaining  in  the  valleys.  The  total  thickness  of  the  coal  forma- 
tion being  small,  probably  not  in  excess  of  800  feet,  and  the  folding  and  faulting  being 
considerable,  it  is  probable  that  even  in  the  lower  valleys  the  volcanic  rocks  occupy 
a  large  extent  of  the  area,  the  coal  rocks  having  been  removed  by  denudation;  this  is 
proved  to  a  certain  extent  by  the  volcanics  outcropping  in  various  places  in  the  valleys 
of  Gk)at  creek.  Mud  creek  and  of  the  Telkwa  river,  usually  brought  up  by  the  action  of 
faulting  but  in  several  instances  cropping  along  the  axis  of  a  denuded  anticline. 

The  only  natural  exposures  are  to  be  found  in  the  creek  bottoms  in  the  few  places 
where  the  streams  have  cut  through  the  heavy  covering  of  drift  of  the  wide-terraced 
valleys.  Away  from  the  creeks  no  exposures  need  be  looked  for  imtil  the  higher  ridges 
are  reached,  and  these  are  in  all  ^ases  comix)sed  of  volcanic  rocks,  the  contact  being 
invariably  marked  by  a  drift  covering.  It  will,  therefore,  require  very  close  prospecting 
before  the  extent  of  the  coal  areas  is  proved. 

There  are,  at  present,  four  companies  holding  coal  locations  in  this  neighbourhood, 
all  of  which  have  done  some  prospecting  of  a  desultory  nature. 

The  Oassiar  Goal  Company,  whose  property  lies  in  part  on  Goat  creek,  a  large  tri- 
butary of  the  Telkwa  from  the  southwest,  have  stripped  several  seams  about  six  miles 
up  that  stream.    The  following  section  in  descending  order  was  measured  by  the  writer 

in  1908  :— 

Feet.  Inches. 
Clay  sh^le 

Top  seam^ — 

Coal  with  a  few  small  clay  partings 12  0 

Clean  coal 7  7 

Clay 2  0 

Orey  sandy  shale  and  covered,  about 80  0 

Middle  seam — 

Coal 1  5 

Clay  shale 2  7 

Coal  with  a  few  irregular  clay  partings 14  5 

Shale  with  ironstone  nodules 3  3 

Coal 2  0 

Orey  clay  shale  with  nodular  ironstone  bands,  about 60  0 
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Bottom  seam —  *Feet.  Inches. 

Garbonaoeous  shale  and  coal 2        0 

Coal 1        6 

Shale 0        5 

Coal  with  small  irregular  clay  partings 9        0 

Clay  shale 

Analyses  of  the  above  coals  gave  the  following  results: — 

Moisture.    Vol.,  Com.,        Fixed  Ash 

Mat.  Carbon. 

1.  Lower  7  feet  of  top  seam  . .     1-92  80*46  61-30  6-88 

2.  Lower  7  feet.  Middle  bench. 

Middle  seam 4-70  80-40  60-80  4-10 

8.  Middle  bench  (14  ft  5  in.) 

Middle  seam 6-60  29^00  56*90  7-50 

No.  3  analysis  is  by  the  British  Columbia  Provincial  Assayer  (See  Beport  of 
Minister  of  Mines,  B.C.,  1905).  No.  1  gave  a  dense  and  non-expansive  coke,  while  Nos. 
2  and  8  were  non-coking.  No.  8,  the  only  one  of  these  tested  for  sulphur,  showed  0  -52 
per  cent. 

This  coal  should  make  an  excellent  fuel  as  it  is  fairly  hard  and  well  able  to  stand 
considerable  handling  without  much  loss  in  slack;  it  is,  however,  apparently  not  suited 
for  the  manufacture  of  coka 

The  strata  here  dip  irregularly  at  low  angles  and  show  several  small  faults. 

A  short  distance  above  these  openings,  in  a  high  cut  bank,  what  are  probably  the 
same  beds  are  seen  but,  in  this  case,  it  appears  that  the  two  upper  seams  have  been 
burnt,  leaving  in  tl^r  place  thin  beds  of  ash  and  slaggy  material  and  colouring  the 
neighbouring  shales  a  brick  red.  A  fourth  seam  overlies  the  other  outcrops  at  the 
top  of  the  cut  bank;  it  shows  about  two  feet  of  coal,  but  no  regular  roof  was  seen,  the 
present  overlying  material  being  the  gravel  wash  of  the  terrace.  It  does  not  seem 
probable  that  the  burning  extends  over  any  large  area  here  as  there  is  no  further  sign 
of  it  higher  up  the  creek,  although  a  couple  of  miles  down  Gk)at  creek  a  similar  occur- 
rence was  noted. 

These  exposures  give  what  is  probably  the  best  section  of  the  coal  measures  in  the 
district,  about  200  feet  of  strata  being  imcov.ered  between  the  creek  bed  and  the  top 
of  the  terrace,  but  it  is  by  no  means  complete. 

Several  other  small  coal  exposures  were  seen  on  the  property  of  this  company 
farther  down  Qoat  creek,  but  no  other  work  of  any  extent  has  been  done. 

To  the  north  and  west  of  this  property  a  number  of  locations  are  held  by  the  Kiti- 
mat  Development  Syndicate.  No  work  has  been  done  beyond  merely  surface  stripping 
at  various  places.  On  Mud  creek,  a  branch  of  Qoat  creek  from  the  southwest,  near  its 
mouth,  and  on  the  Telkwa  river  a  few  miles  above  the  mouth  of  Gk)at!  creek,  the  coal 
has  been  exposed  by  the  action  of  the  streams;  several  good  seams  are  uncovered  of 
a  nature  very  similar  to  those  of  the  Cassiar  Company,  but  in  all  cases  are  subject  to 
faulting  as  elsewhere  in  the  field. 

The  coal  lands  of  the  Transcontinental  Development  Syndicate  are  situated  on 
Gk>at  creek  above  those  of  the  Cassiar  Coal  Company.    During  the  past  season  two 
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prospecting  tunnels  have  been  driven  and  a  shaft  sunk  with  the  intention  of  proving 
the  number,  size  and  condition  of  the  seams  at  this  point.  At  the  time  of  the  writer's 
visit  No.  1  tunnel  had  been  driven  a  distance  of  eighty-five  feet  across  the  strike  of 
the  measures,  the  strata  here  dipping  at  about  thirty  degrees.  Three  seams  had  been 
3ut»  in  ascending  order,  four  feet,  three  &et  three  inches  and  four  feet,  resi>ectively, 
in  thickness. 

No.  2  tunnel,  seventy-six  feet  in  length,  also  cross-cutting,  had  passed  through  two 
seams,  the  lower  six  feet  and  the  upper  four  feet  thick.  The  roof  of  the  six-foot  seam 
is  missing,  a  fault  having  cut  through  the  seam  here,  but,  it  is  probable  that  this  is 
the  same  bed  that  has  been  shown  in  a  natural  exposure  a  short  distance  down  the 
creek,  where  about  ten  feet  of  coal  is  in  sight. 

No.  2  tunnel  cuts  the  strata  at  a  slightly  higher  horizon  than  No.  1,  and  it  is 
possible  that  other  seams  exist  between  the  end  of  No.  1  and  the  entrance  to  No.  2. 

Near  the  entry  to  No.  1  tunnel  a  shaft  had  beenTsunk  to  a  depth  of  twenty-three 
feet  to  prospect  the  strata  at  a  lower  horizon  than  could  be  reached  by  the  tunnels,  but 
no  coal  had  been  f  oimd. 

The  coal  measures  at  this  point  being  nearer  to  the  later  eruptive  areas  are  more 
highly  flexed  than  those  farther  down  Goat  creek,  evidences  of  faulting  are  abundant, 
and  the  basin  has  narrowed  down  to  a  great  extent.  Although  in  all  probability  the 
same  seams  are  represented  here  as  those  mentioned  before  on  the  Cassiar  Company's 
lanZ  the  character  of  the  coal  is  entirely  different,  as  the  following  analyses  show: — 


Moisture. 

Vol.  com. 
mat. 

Fixed 
carbon. 

Ash. 

1.  Seam  2  ft.  4  in.  200  ft.  down  creek  from  No.  1 

tunnel  (non-ooking) 

2.  Sixjoot  seam  of  No.  2  tunnel  (non  coking) 

0-80 
0-90 

8-20 
9-90 

81-60 
76-80 

9  40 
18  40 

No.  1  analysis  by  British  Columbia  Provincial  Assayer,  (See  Beport  of  Minister 
of  Mines,  B.C.,  1906). 

This  coal  is  firm  and  bright  and  may  be  classed  as  a  semi-anthracite,  and  should 
make  a  most  excellent  fuel  of  its  class. 

As  has  already  been  mentioned,  on  the  nearer  approach  to  the  newer  eruptive  areas 
the  older  rocks,  including  the  coal  beds,  have  been  highly  disturbed  and  the  result- 
ant heat  and  pressure  have  had  a  marked  effect  on  the  coal,  altering  it  from  a  bitumin- 
ous to  a  semi-anthracite;  it  must  be  expected,  however,  that  more  difficulties  will  be 
met  with  in  mining,  due  to  the  probable  greater  frequency  of  faulting  and  increased 
intensity  of  the  folding. 

Similar  conditions,  probably  if  anything  intensified,  prevail  at  the  property  of 
the  Telkwa  Mining,  Milling  and  Development  Oompany,  situated  on  Goal  creek,  a 
small  stream  running  into  Goldstream,  one  of  the  headwaters  of  the  Morice  river, 
and  not  far  from  the  head  of  the  south  fork  of  the  Telkwa  river;  here  a  number  of 
seams  of  good  coal  have  been  opened  up.  The  disconnected  nature  of  the  work  done, 
with  the  disturbed  condition  of  the  strata,  renders  it  almost  impossible  to  be  sure  of 
the  relative  positions  of  the  seams  and  whether  several  of  the  openings  are  on  the 
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Bame  or  different  seams.  It  is  fairly  certain,  however,  tnat  four  different  workable 
beams  have  been  nnoovered;  in  descending  order  these  have  the  following  respective 
thickness  : — ^Four  feet  two  inches,  four  and  one-half  feet,  four  feet,  and  seven  feet 
three  inches.  No  analyses  have,  as  jet,  been  obtained  from  this  coal,  but  in  general 
appearance  it  bears  a  strong  resemblance  to  that  from  the  Transcontinental  Syndicate's 
property;    if  anything  even  more  anthracitic  in  nature. 

Where  these  seams  have  been  uncovered  the  area  of  coal-bearing  rocks  is  very 
narrow^  probably  not  more  than  a  few  hundred  feet  in  width.  It  ai^ears  to  lie  on  the 
line  of,  and  on  the  downthrow  side  of  a  great  fault,  and  represents  a  small  renmant  of 
a  once  great  coal  field  now  mostly  removed  by  erosion;  it  is  probable,  however,  that  to 
the  southeast,  in  the  main  valley  of  Gbldstream  a  much  wider  belt  of  coal  land  will  be 
found  to  exist. 

With  reirard  to  this  field  as  a  whole  it  may  be  said  that  wherever  the  coal  formation 
has  been  exposed  faults  were  seen,  not,  as  a  rule,  of  any  great  size,  but  in  such  num- 
bers as  to  be  a  matter  of  serious  importance  to  future  mining  operatiQns.  The  coal  has 
also  been  cut  by  numerous  dikes  and  nearly  everywhere  is  somewhat  severely  flexed. 
These  facts,  taken  in  connection  with  the  uncertain  extent  of  the  several  areas,  seem  to 
render  it  imperative  that  systematic  and  careful  prospecting  should  be  undertaken^ 
well  in  advance  of  regular  mining.  Some  method  of  boring  could  possibly  be  utilized 
to  determine  the  position  and  the  nature  of  the  strata  underlying  the  great  gravel 
deposits  of  the  terraces;  imtil  something  of  this  sort  is  done  it  will  be  impossible  to 
define  the  limits  of  the  several  coal  areas.  It  is  possible  that  in  certain  cases  mining 
could  be  successfully  carried  on  by  stripping  the  overlying  gravel  and  shales  from  the 
coal,  where  not  of  too  great  depth,  a  method  that  has  been  somewhat  extensively  utiliz- 
ed in  the  anthracite  fields  of  Pennsylvania. 

MINERAL  CLAIMS. 

Hunter  basin,  situated  at  the  head  of  Cabin  or  Fourmile  creek,  a  tributary  of 
Goat  creek,  was  the  first  locality  visited.  The  country  rock  here  consists  of  bedded 
volcanic  rocks,  red  and  greenish  andesites,  agglomerates,  &c.,  tilted  at  comparatively 
low  angles,  but  occasionally  showing  locally  more  severe  crumpling,  often  accompanied 
by  faulting.  Across  the  ridge  to  the  south,  at  the  head  of  Glacier  and  Webster  creeks, 
an  intrusive  area  of  coarsely-crystalline  granitic  rocks  is  found  which  seems  to  have 
had  an  important  relationship  to  the  mineralization  of  the  district,  as  it  is  along  the 
borders  of  this  area  that  many  claims  have  been  staked,  notably  in  Hunter  basin, 
Hankin  basin.  Dominion  basin  (at  the  head  of  Goldstream),  and  various  locations 
on  the  heads  of  Sunrise  and  Glacier  creeks.  The  eruptive  mass  is  itself  in  places  im- 
pregnated with  iron  pyrites,  which  has  resulted  in  the  weathering  of  the  rocks  to  a 
bright  rusty  yellow,  giving  a  charasteristic  colouring  to  the  mountains. 

In  Hunter  basin  the  veins  are,  as  a  rule,  small,  and  appear  either  in  narrow  ir- 
regular fissures  or  as  replacements  along  lines  of  crushing.  The  '  King '  and  *  Rain- 
bow '  claims  are  good  examples  of  the  former.  On  the  *  King '  a  shaft  had  been  sunk, 
said  to  be  fifty  feet  in  depth,  but  full  of  water  when  seen.  The  vein,  at  this  point,  is 
about  two  and  one-half  feet  wide  and  is  in  places  well  mineralized  with  bomite  and 
chalcopyrite,  the  ore  occurring  in  irregujar  lenses  or  pockets;  it  is  reported  to  carry 
good  values  in  silver  and  copper. 
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On  the  '  Bainbow '  ore  of  a  different  class  is  found,  consisting  chiefly  of  highly 
micaceous  specular  iron  with  some  iron  pyrites,  bomite,  ohalcopyrite  and  cot>per  car- 
bonates. There  appear  to  be  two  or  more  small  irregular  veins,  more  or  less  parallel. 
Where  the  most  work  had  been  done  on  one  rein  it  varied  from  one  to  ten  inches  in 
width,  practically  all  mineraL 

On  the  \  Waresoo '  claim  ihe  ore  seems  to  occur  along  a  crushed  zone  from  four 
and  a  half  to  five  feet  in  width,  the  coimtry  rock  having  been  decomposed  and  replaced 
in  part  by  minerals  consisting  of  copper  carbonates,  copper  glance,  chalcopyrite  and 
bomite. 

Numerous  other  daims  of  a  similar  nature  are  to  be  found  in  this  neighbourhood, 
but  very  little  work  has  as  yet  been  done  in  proving  them. 

Dominion  basin  at  the  head  of  Ooldstream  is  near  the  opposite  border  of  the 
Glacier  Creek  graiyte  area.  The  country  rock  here  is  composed  of  grey  and  greenish 
volcanics  not  so  much  disturbed  as  at  Hunter  basin,  but  with  generally  regular  light 
dips  to  the  southwest.  These  rocks  are  cut  by  a  fine-grained,  brownish-coloured  dike, 
about  forty-five  feet  in  width,  which  can  be  plainly  seen  on  both  sides  of  the  valley 
which  it  crosses  about  at  right  angles.  It  is  along  the  edges  of  this  dike  that  various 
mineral  claims  have  been  staked,  the  Dominion  and  the  Black  Jack  being  the  most  im- 
portant. It  would  appear  that  this  dike  has  afforded  a  channel  for  the  ascent  of  the 
mineral-bearing  solutions  which  have  penetrated  laterally  along  the  bedding  planes  of 
the  volcanics,  where  most  readily  attacked,  decomposing  and  replacing  the  country  rock 
in  part  with  secondary  minerals  and  ore.  It  seems  reasonable  to  suppose,  therefore,  that 
the  ore  bodies  will  be  found  to  occ\ir  in  a  succession  of  steps,  where  the  more  readily 
decomposed  strata  of  the  volcanics  are  met  with,  and  will  reach  their  maximum  thick- 
ness in  the  immediate  neighbourhood  of  the  dike,  gradually  disappearing  at  increased 
distances  from  it.  The  ore  consists  chiefly  of  micaceous  specular  iron,  chalcopyrite, 
copper  glance  and  copper  carbonates  with  a  gangue  of  altered  country  rock,  quartz, 
calcite  and  epidote. 

Another  and  larger  area  of  intrusive  rocks  occurs  near  the  head  of  Scallon  creek, 
an  important  tributary  to  the  south  fork  of  the  Telkwa  from  the  west,  extending  across 
the  divide  to  the  headwaters  of  the  Morice  and  main  branch  of  the  Telkwa.  This  rock 
har.  sent  out  numerous  dikes  in  all  directions  into  the  surroimding  volcanics,  and  has 
also  caught  up  and  included  in  it  many  patches  of  the  latter.  Near  the  contact  of  these 
two  formations  and  along  the  dikes  from  the  former,  a  large  nimiber  of  mineral  loca- 
tions have  been  made  including  the  Duchess,  the  Anna-Eva  and  the  Evening  groups  on 
Howson  creek,  the  Starr  group  on  Starr  creek  and  numerous  other  claims. 

The  Duchess  group  owned  by  the  Telkwa  Mines,  Limited.,  is  situated  on  the  north 
side  of  Howson  creek  near  its  head.  This  property  has  been  opened  up  by  a  short  tunnel 
about  twelve  feet  long,  all  in  ore.  The  ground  about  here  is  rather  heavily  drift- 
covered  and,  as  yet,  but  little  work  has  been  done,  so  that  it  is  very  diflScult  to  gain  an 
idea  of  the  nature  of  the  deposit.  It  appears  probable,  however,  that  the  ore  occurs  in 
a  large  dike  from  the  neighbouring  eruptive  rocks  at  or  near  its  contact  with  the  vol- 
canic country  rock,  the  volcanics  themselves,  near  the  dike,  being  largely  decomposed 
and  in  places  mineralized  and  with  much  epidote  developed.  The  extent  of  the  ore 
body  is  not  yet  shown,  but  at  the  entrance  to  the  tunnel  it  is  at  least  twelve  feet  wide 
and  can  be  traced  longitudinally  for  several  hundred  feet,  the  whole  mass  being  more 
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or  less  highly  mineralized  with  pyrites,  chalcopyrite  and  hematite,  weathering  to  a 
well-defined  iron-cap  on  the  surface.  The  gangue  consists  largely  of  the  deoompoeed 
und  highly  altered  dike  rock  with  many  small  quartz  stringers  parallel  to  the  dike  walls. 

A  short  distance  down  the  creek,  on  the  same  side,  the  Evening  group  ia  situated, 
the  property  of  the  Telkwa  Mining,  Milling  and  Development  Company.  This  appears 
to  he  of  a  very  similar  nature  to  the  Duchess,  hut  the  hillside  here  heing  less  heavily 
drift-covered  the  ore  can  be  traced  more  rapidly.  The  mineral  apparently  is  con- 
tained in  a  dike  from  twenty-five  to  thirty  feet  in  width,  cutting,  at  a  narrow  angle 
the  bedded  volcanics,  which  are  here  tilted  at  high  angles  and  in  places  much  altered; 
the  whole  width  is  nK)re  or  less  mineralized  with  irregularly  distributed  lenses  and  bands 
of  higher  grade  ore,  as  in  the  Duchess,  consisting  of  chalcopyrite,  pyrite  and  hematite 
with  considerable  quartz  and  remnants  of  the  original  dike  rock.  This  deposit  has 
been  opened  up  by  cuts  at  irregular  intervals  for  a  distance  of  about  1,600  feet,  in 
all  of  which  ore  is  shown. 

On  the  ridge  on  the  opposite  side  of  Howson  creek,  and  consequently  farther  away 
from  the  eruptive  rocks,  a  number  of  claims  have  been  staked  including  the  Anna-Eva 
group,  the  Iron-Horse  group,  the  War  Eagle,  Granville,  Strathoona,  Homestake,  Walter 
and  many  others.  All  of  these  show  a  somewhat  similar  oondition  of  afPairs  to  that 
noted  at  the  Duchess  and  Evening;  the  mineral  occurring  in  dikes,  in  streaks  parellel 
to,  and  generally  richer  near  the  walls,  and  usually  is  associated  with  quartz,  serpen- 
tine, calcite,  epidote  and  other  secondary  minerals.  In  places  the  volcanic  country 
rock  is  likewise  decomposed  and  mineralized  alongside  of  the  dikes.  None  of  these 
claims  appear  to  be  heavily  mineralized  as  are  those  across  the^  ridge. 

Across  the  ridge,  at  the  head  and  to  the  west  of  Howson  and  Scallon  creeks,  in 
Starr  basin,  a  number  of  claims  are  located.  The  ore  here  is  usually  found  at  the  con- 
tact of  the  eruptive  and  volcanic  rocks.  This  contact  is  very  irregular  in  outline  as 
the  volcanics  have  been  much  shattered,  and  many  patches  of  varying  size  have  been 
-caught  up  in  the  intrusive  rocks;  these  small  areas  are  usually  highly  altered  and  often 
somewhat  mineralized.^ 

At  the  Starr  group,  the  ore  seems  to  be  developed  along  two  parallel  crushed  zones 
in  the  volcanics  near  the  contact,  about  two  and  three  feet  in  width,  respectively. 
The  mineral,'  which  is  irregularly  distributed,  consists  of  pyrite,  chalcopyrite  and 
copper  carbonates,  in  a  gangue  of  quartz,  calcite  and  altered  country  rock. 

Although  time  was  not  available  to  visit  the  headwaters  of  the  Zymoetz  (Copper) 
river  or  the  Babine  moimtains,  where  many  claims  have  been  located,  it  may  be  of 
interest  to  note  here  that  many  good  looking  specimens  of  galena  ore  said  to  be  from 
these  localities  were  seen  by  the  writer. 

A  great  part  of  this  district  has  been  over-run  by  forest  fires,  but  sufficient  tim- 
ber remains  in  many  of  the  valleys  to  furnish  mine  props,  Ac.,  as  well  as  supplying 
the  local  lumber  market,  for  many  years.  The  principal  trees  are  jadcpine,  spruce  and 
balsam. 

Enough  information  was  obtained  for  the  compilation  of  a  map  covering  the 
greater  part  of  the  Telkwa  basin  and  immediate  neighbourhood.  Triangulation  (using 
British  Columbia  government  township  surveys  as  a  base),  panoramic  sketches  and 
traverses  of  the  main  trails  and  streams  w«s  the  method  adopted. 
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THE  SnOLKAMEEN  DISTRICT,  B.C. 
Charles  Camsell. 

The  district  in  which  the  field  work  was  this  season  carried  out  was  that  iwrtion 
of  the  Similkameen  Mining  division  of  British  Columbia,  lying  about  and  to  the  south 
of  the  town  of  Princeton;  the  object  being  to  commence  a  topographic  and  geologic 
STirvey  of  a  sheet,  which  shall  embrace  the  whole  of  the  Similkameen  district,  to  be 
eventually  published  on  a  scale  of  four  miles  to  the  inch  with  a  contour  interval  of 
200  feet.  Interest  in  this  section  of  southern  British  Columbia  has  been  greatly 
increased  in  the  last  year  or  two  by  the  probability  of  its  being  shortly  traversed  by 
one,  if  not  two,  separate  lines  of  railway;  and  although  it  has  long  been  known  to  con- 
tain valuable  deposits  of  gold,  silver,  copper,  platinxim  and  coal,  the  lack  of  lines  of 
communication  with  markets  for  these  products  prevented  any  extensive  development 
of  these  deposits.  With  the  advent  of  the  railway,  however,  the  country  has  a  promis- 
ing future,  and  already  some  of  the  principal  claim  owners  are  making  preparations 
to  open  up  their  properties  with  a  view  to  the  shipping  of  ore  in  the  near  future. 

The  lack  of  any  detailed  geologic  information  has  been  a  great  drawback  to  the 
prospectors  in  the  district,  for  up  to  this  year  no  attempt  has  been  made  by  this  De- 
partment to  do  much  geological  work  since  the  publication  of  Dr.  Dawson's  map 
in  1877 .♦ 

The  field  work  requisite  for  the  compilation  of  a  suitable  map  of  the  whole  dis- 
trict must  of  necessity  occupy  several  seasons,  so  that,  to  satisfy  the  immediate  claims 
of  the  district,  it  was  deemed  best  to  confine  the  work  of  this  session  to  the  more  im- 
portant sections  where  economic  minerals  had  been  discovered  and  mineral  claims 
located.  Commencing  on  the  boundary  line  where  it  crosses  the  Pasayton,  and  tying 
on  to  two  prominent  monimients  of  the  Boundary  Survey,  a  skeleton  triangulation  was 
run  northward  to  Princeton,  taking  in  a  belt  five  miles  on  either  side  of  the  Simil- 
kameen river.  The  mineralized  areas  of  Eoche  river,  Copx>er  and  Kennedy  Mountain 
camps  were  connected  together  on  this  skeleton,  and  the  geology  of  these  camps  studied 
more  carefully  than  the  rest  of  the  country.  The  boundaries  of  the  Tertiary  coal  basin 
about  Princeton  were  defined,  and  this,  with  the  Copx>er  Mountain  camp  was  plotted 
on  a  topographic  map  of  half  a  mile  to  the  inch  with  100  foot  contours. 

The  early  part  of  June  was  very  wet,  but  no  rain  fell  from  the  end  of  June  until 
early  in  September,  so  that  the  bush  fires  which  started  at  the  end  of  July  remained 
unchecked  for  several  weeks,  during  which  the  pall  of  smoke  rendered  it  impossible  to 
carry  on  the  triangulation.  Por  this  reason  the  original  intention  of  carrying  the 
triangulation  up  the  Tulameen  river  from  Princeton  had  to  be  abandoned,  and  the 
important  camps  of  Bear  creek,  Boulder  creek  and  Champion  creek  in  this  section  were 
only  done  geologically,  and  not  connected  up  with  the  other  camps. 

*  Dr.  Dawson  also  spent  a  part  of  the  season  of  1S88  In  a  study  of  the  rooks  oC  the 
Tulameen  river,  that  district  having  come  Into  prominence  a  year  or  two  previously  owing 
to  the  discovery  of  some  very  rich  placers,  and  a  short  account  of  his  observations  appears 
In  the  Summary  Report  far  that  year. 
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Both  in  the  topographical  and  geological  work  Mr.  J.  A.  Allen  rendered  material 
aid  and  made  a  very  efficient  assistant. 

On  May  28,  I  arrived  at  Penticton  where  a  pack  train  and  outfit  were  obtained, 
and  from  here  the  journey  of  ^seventy-fiye  miles  to  Princeton  was  made  on  horseback. 
The  latter  place  was  selected  as  headquarters  for  the  season.  Though  it  is  quite  pos- 
sible to  continue  the  field  work  in  the  eastern  part  of  the  district  well  on  into  October, 
operations  were  suspended  in  September,  and  on  the  25th  of  that  month  I  left  Pentic- 
ton for  Eossland,  Phoenix  and  Ghreenwood,  where  some  days  were  spent  in  a  compara- 
tive examination  of  their  ore  bodies  with  those  which  I  found  in  the  Similkameen 
district. 

PHYSIOCOEUPHY. 

The  Similkameen  river  forks  at  the  town  of  Princeton,  the  west  branch  being 
known  as  the  Tulameen  and  the  south  branch  as  the  South  Similkameen.  Twenty 
miles  up  the  South  Similkameen  again  forks,  dividing  into  the  Pasayton  and  the 
Boohe  rivers.  The  name,  Boche  riVer,  was  originally  applied  to  a  smaller  branch  of 
the  stream  flowing  in  twelve  miles  above  the  mouth  of  the  Pasayton,  but  in  recent 
years  it  has  become  customary  to  refer  to  this  branch  of  the  river  as  the  Boche,  while 
in  reality  it  should  retain  its  original  name  of  South  Similkameen. 

Both  the  Boche  and  the  Pasayton  rivers  draw  their  water  from  the  high  range  of 
moimtains  lying  on  and  to  the  south  of  the  International  Boundary  lines,  their  branches 
interlocking  with  those  of  the  Skagit  drainage,  and  the  Methow  which  flows  directly 
southward  into  Columbia.  The  basin  occupied  by  these  two  streams  is  enclosed  be- 
tween two  spurs  of  the  Cascade  range  of  mountains,  which  divide  in  the  state  of  Wash- 
ii\gton,  the  true  Cascade  or  Hozameen  range  forming  the  divide  between  the  Boche 
and  Skagit  rivers  and  running  up  northward  to  the  west  of  the  Tulameen  river  ;  while 
the  eastern  Cascades  or  Okanagan  range  strikes  slightly  east  of  north  and  lies  to  the 
west  of  the  Pasayton  and  Ashnola  rivers.  The  western  of  these  two  spurs  is  the  more 
persistent  and  stronger  range,  and  its  siunmits  show  little  or  no  diminution  in  eleva- 
tion or  ruggedness  of  relief  beyond  the  limits  of  this  sheet  to  the  north.  The  eastern 
range,  however,  from  summits  at  the  boundary  line  with  elevations  of  8,600  feet,  dwind- 
les down  north  of  the  Similkameen  river  to  elevations  of  7,000  feet. 

Taking  as  a  central  point  the  town  of  Princeton,  whose  elevation  above 
sea  level  has  been  variously  estimated  at  from  1,885  feet  to  2,120,  and  which 
lies  in  a  shallow  depression  occupied  by  Tertiary  sedimentary  rocks,  there  is 
a  marked  rise  in  the  slope  of  the  lines  radiating  to  the  west,  south  and  east,  while 
the  gradient  to  the  north  is  almost  imperceptible.  In  this  curve  the  hills  have  all  been 
worn  down  below  the  limit  of  intense  alpine  erosion  and  appear  as  roimded  ridges 
and  dome-shaped  summits  of  gradually  increasing  elevation  towards  the  circumference. 
Only  towards  the  periphery  of  this  curve  do  the  summits  attain  an  elevation  greater 
than  the  tree  line,  which  in  this  district  is  approximately  7,000  feet  above  sea  level, 
but  except  in  the  immediate  vicinity  of  Princeton  these  are  usually  well  wooded  with 
spruce,  pine,  balsam  and  tamarack.  This  rounded  outline  and  regularity  of  form,  while 
in  the  main  due  to  erosion,  is  also  in  part  the  result  of  the  filling  in  of  old  irregulari- 
ties of  the  surface  by  the  Tertiary  lava  flows  which  still  cover  such  a  large  proportion 
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of  the  surface.    Glacial  action— both  the  action  of  erosion  as  well  as  deposition— has 
also  been  instrumental  in  reducing  the  vertical  relief. 

Many  evidences  of  recent  development  in  the  topography  occur.  The  South  Simil- 
kameen  from  the  Pasayton  to  the  Whipsaw  creek  occupies  a  deep  narrow  V-shaped  val- 
ley indicative  of  a  comparatively  recent  uplift,  which  imparts  to  this  portion  of  the 
stream  increased  vigor  and  power  of  erosion.  The  valley  of  the  Tulameen  also,  above 
Otter  creek,  as  well  as  many  of  its  tributaries,  is  very  narrow  and  steep,  showing 
that  the  drainage  has  not  been  very  long  in  operation  since  the  change  in  elevation. 

Numbers  of  terraces  and  deposits  of  gravel  also  occur  at  various  elevations  to  a 
height  of  1,100  feet  above  the  present  level  of  the  lowest  ones.  As  a  rule  the  higher 
of  these  only  now  occur  as  small  remnants  of  more  extensive  terraces,  formed  in 
the  x>eriod  immediately  followiag  on  the  disappearance  of  the  Oordilleran  glacier,  and 
which  have  since  been  reduced  in  size  by  the  ordinary  atmospheric  agencies  of  erosion, 
or  by  the  action  of  streams  which  are  now  far  below  them.  These  are  the  most  ap- 
parent evidences  of  comparatively  recent  changes  of  leveL 

Accompanying  the  changes  of  level  and  either  a  direct  result  of  them,  or  of  the 
blocking  of  ancient  channels  by  recent  volcanic  flows,  have  been  some  striking  changes 
of  drainage.  The  most  marked  instance  of  this  is  the  deep  wide  valley  of  Wolf  creek, 
now  occi^pied  by  a  stream  inconsistent  with  the  size  of  the  valley.  It  seems  probable 
that  this  valley,  with  its  continuation  through  Swelter  lake,  once  carried  a  great  part 
of  the  drainage  of  the  Similkameen  river  which  now  flows  through  the  Tertiary  basin 
about  Princeton.  All  the  smaller  streams  entering  the  south  side  of  this  valley  occupy 
hanging  valleys,  so  that  they  debouch  in  waterfalls,  or  have  been  forced  to  cut  deep 
canons  down  to  the  level  of  the  trunk  valley. 

OLACIATION. 

During  tho  glacial  period  the  Cordilleran  glacier  covered  all  the  summits  north 
of  the  boundary  line  in  thie  belt.  The  results,  however,  show  that  the  glacier  was  los- 
ing its  great  x>ower  of  erosion  and  was  rather  depositing  its  load.  This  is  evidenced 
by  the  small  number  of  grooved  and  striated  rock  exposures,  and  by  the  thick  deposit 
of  rock  detritus  on  the  summits  of  the  hills  as  well  as  in  the  valleys.  Prospecting  for 
mineral  deposits  on  this  account  becomes  more  difficult  than  in  a  region  where  the 
strength  of  glacial  eiosion  had  been  greater.  At  present  no  glaciers  occur  in  the  belt 
between  the  boundary!  line  and  Princeton.  Many  of  the  highest  summits,  however, 
at  the  boimdary  line,  have  beautiful  glacial  cirques  carved  out  of  the  solid  rock  on  the 
sides  facing  the  north.  These  usually  have  small  lakes  in  the  bottom  filled  with  w.ater 
drawn  from  the  snow,  which  lies  on  the  sides  and  rims  of  the  cirques  until  well  on 
into  the  middle  of  the  summer. 

Though  glacial  material  is  widespread,  boulder  clay  is  rarely  observed.  Terraces 
of  gravel  and  sand  and  some  beds  of  clay  are  frequently'  found  adhering  to  the  sides 
of  the  main  valleys. 

Hanging  valleys  have  already  been  referred  to  as  occurring  on  Wolf  creek,  and 
also  on  the  Tulameen  river  above  Otter  creek. 

The  thick  deposit  of  glacial  drift,  though  a  hindrance  to  the  speedy  development 
of  the  mineral  resources  of  the  district,  must  be  reckoned  as  a  part  of  its  economic 
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resources  in  that  it  Has  produced  a  considerable  extent  of  excellent  farm  and  grazing 
land,  which  could  be  made  to  support  a  much  larger  population  than  it  now  holds. 

SCUD  GEOLOOY. 

Geological  work  on  the  Similkameen  becomes  very- difficult  on  account  of  the 
great  variety  and  compkxity  of  the  rock  formations,  as  also  on  accoimt  of  the  thick- 
ness and  widespread  covering  of  drift.  Plutonic,  volcanic  and  sedimentary  rocks  are 
all  present  covering  a  period  from  Pakeozoic  to  later  Tertiary  times.  Fossils  occur 
in  the  Tertiary  lignite  basin  about  Princeton,  and  also  in  the  Cretaceous  sandstones 
of  the  Koche  river,  but  the  remaining  sedimentary  rocks— limestone,  agillite  and 
quartzite — ^are  either  unfossiliferous  or  have  been  so  badly  crushed  as  to  destroy  any 
remnant  of  animal  life  that  they  ever  contained.  Contacts  between  the  igneous  and 
sedimentary  rocks  are  rarely  exposed,  so  that  it  is  difficult  and  very  often  impossible 
to  establish  geological  relations.  Added  to  this  is  the  difficulty,  in  the  southern  half 
of  the  belt,  of  travelling  anywhere  except  on  the  trails  that  have  been  cut  by  prospectors 
through  the  bush.  The  latter  difficulty,  however,  does  not  hold  in  the  northern  half 
where  one  can  usually*  obtain  access  to  any  part  whether  there  is  a  trail  or  not.  The 
geological  boundaries  then,  that  have  been  traced,  and  the  ages  in  which  the  different 
Tocks  have  been  placed,  are  tentative  and  will  be  subject  to  revision  at  a  later  date. 

The  formations  met  with  and  their  approximate  or  relative  ages  are  as  follows  :— 

GLACUL  AND  RECENT  DEPOSITS. 

Tertiary. — Volcanic  flows,  basalts,  andesites,  &c.,  intrusive  sheets 
and  dikes,  sandstones,  shales,  clays  and  lignite  beds. 

Cretaceous, — Argillaceous  sandstones,  grits,  conglomerates  and  slates. 

Jurassic  or  Triassicf — Granodiorite  and  other  batholi\liic  intrusions, 
porphyrites,  tuffs  and  breccias? 

Palaozic. — Limestones,  argillites  and  quartzites,  green,  spotted  and 
chloritic  schists,  talc  and  graphite  schists,  mica  and  horn- 
blende schists,  with  some  limestone  and  siliceous  bands. 

The  oldest  rocks  of  the  district  are  the  Koche  river  schists,  which  cover  an  area 
about  the  junction  of  the  Roche  and  Pasayton  rivers.  This  area  extends  from  the 
cafion  below  the  junction  of  the  two  streams  fo\ir  miles  up  the  Eoche  river,  and  to 
a  point  eight  miles  up  the  Pasayton,  its  southern  contact  on  the  latter  stream  being 
the  batholithic  intrusion  of  Eemmel  granodiorite;  while  on  the  Roche  river  it  is  in 
contact  with  a  band  of  syenite  gneiss.  On  all  other  sides  the  schists  are  overlaid  by 
recent  volcanic  rocks  lying  a  short  distance  back  from  the  river  banks.  The  schists 
are  very  varied  in* character.  On  the  south  are  micaceous  and  hornblende  schists  fre- 
quently very  siliceous  and  becoming  gneissic,  and  holding  some  bands  of  greyish  crys- 
talline limestone.  The  northern  part  of  the  area  is  occupied  by  soft  green,  spotted 
and  chloritic  schists,  with  smaller  bands  of  graphitic  and  talc  schists,  the  latter  being 
frequently  mineralized  and  traversed  by*  quartz-filled  fissures.  It  has  been  impossible 
to  determine  the  age  of  these  rocks,  and  though  they  have  some  lithological  resemblance 
to  the  Archaean  of  the  Shuswap  series,  they  may  also  be  only  very,  highly  metamor- 
phosed sedimentaries  and  porphyrites  found  in  other  parts  of  the  district  to  the  north. 
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The  limestones,  quartzite  and  argillites  cover  a  very  limited  area,  but  are  import- 
ant as  occurring  with  some  of  the  ore  bodies  in  the  southern  part  of  Copper  mountain. 
They  also  form  a  highly  altered  and  metamorphosed  band  crossing  the  Similkameen 
river  below  Allison,  and  lying  between  or  under  young  volcanics  on  the  west,  and  the 
great  mass  of  granite  of  the  east.  They  also  extend  some  distance  south  of  Copper 
mountain  until  they  are  covered  by  Tertiary  volcanics.  They  appear  to  resemble 
closely  the  Cache  Creek  series  of  the  Kamloops  district.  They  have  been  cut  and 
greatly  disturbed  by  later  intrusions  of  igneous  rock,  and  so  much  of  these  beds  has 
been  destroyed  that  they  now  frequently  appear  only  as  islands  or  *roof  pendants' 
in  batholithic  masses  of  rock.  The  limestone  is  very  often  white  and  crystalline,  and 
the  argillites  and  quartzites  are  very  highly  altered,  and  in  many  cases  have  probably 
taken  on  a  crystalline  structure.  -  In  addition  to  the  metamorphism  they  have  under- 
gone some  fracturing,  and  become  brecciated.  Much  of  these  sedimentaries  is  pro- 
bably covered  by  volcanic  flows,  and  much  also  has  been  digested  and  assimilated  by 
eruptive  masses  of  plutonic  rocks,  and  the  parts  that  remain  are  only  remnants  of  once 
extensive  sediments  that  covered  a  great  part  of  southern  British  Columbia. 

A  small  area  of  green  jKwrphyrites,  tuffs  and  conglomerate  occurs  in  the  bottom  of 
the  valley  of  Sunday  creek.  These  are  shown  in  the  bed  of  the  stream  as  cutting 
through  the  enclosing  parts  of  the  limestones  and  argillites.  They  are  so  intimately 
associated  with  volcanic  rocks,  which  are  of  undoubted  Tertiary  age,  that  it  is  very 
often  difficult  to  separate  the  two,  and  for  the  present,  or  imtil  they  have  been  studied 
in  more  detail,  all  that  can  b^  said  with  regard  to  their  age  is  that  they  are  later  than 
the  limestones  and  older  than  the  Tertiary.  The  porphyrite  is  much  weathered  and 
decomposed  on  the  surface  and  appears  to  be  an  augite  porphyrite.  The  tuff  and  con- 
glomerate are  greenish  in  colour  and  consist  of  roimded  pebbles  of  earlier  volcanic 
rocks.    They  also  contain  some  fragments  of  fossil  wood. 

BcdholUhic  Intrusions. — ^Under  this  head  are  classed  the  Eemmel  granodiorite  of 
the  Pasayton  river,  the  syenite  and  syenite  gneiss  of  the  Eoche  river,  and  the  igneous 
complex  of  the  Copper  mountain.  The  Remmel  granodiorite  is  cut  across  by  the  Pasay- 
ton river  and  extends  northward  from  the  boundary  line  for  a  distance  of  four  miles  to 
its  contact  with  the  mica  schist.  South  of  it  is  a  large  area  of  Cretaceous  rocks.  The 
typical  rock  of  this  area  is  composed  of  hornblende,  biotite,  quartz  and  orthoclase 
feldspar.  On  the  same  strike  of  the  Remmel  granodiorite  on  the  Roche  river  is  a 
band  of  syenite  and  syenite  gneiss  about  two  miles  wide.  This  is  not  so  coarsely 
crystalline  and  is  so  much  more  basic  in  comx)Osition  as  to  be  almost  a  diorite,  but  it  is 
possible  the  two  may  have  been  produced  from  the  same  magma. 

The  composition  of  the  igneotis  complex  of  Copper  mountain  is  very  variable, 
ranging  from  very  siliceous  in  the  north  and  west  to  a  more  basic  variety  in  the  south 
and  east.  The  typical  lock  is  hornblende  diorite.  This  is  best  developed  in  the  south 
and  east,  where  it  has  not  been  affected  by  mineralizers  or  altered  by  later  igneous  in- 
trusions. In  places  where  thi^  is  in  contact  with  some  renmants  of  the  older  sedimen- 
taries, a  gneissic  structure  has  been  induced  in  it.  To  the  centre  and  north  it  has  been 
fractured  and  brecciated,  and  is  now  traversed  by  many  little  veins  of  calcite  mag- 
netite and  feldspar.  The  rock  has  also  become  finer  in  grain.  Large  crystals  of  biotite 
are  often  developed  in  the  zone  of  fracture.  The  contact  between  the  diorite  and  the 
sedimentaries  is  very  irregular  whenever  it  is  exposed.    It  is  rarely  sharply  defined 
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and  in  many  cases  no  definite  boundary  can  be  assigned  to  the  igneous  rock.  It 
occurs  under  so  many  different  types  of  dikes,  with  which  it  becomes  intimately 
mized,  that  it  is  often  difficult  in  the  field  to  separate  the  different  intrusions. 

Lower  Cretaceous. — These  rocks  cover  a  wide  area  in  the  southwest  comer  of  the 
district.  They  appear  on  the  Pasayton  river  just  north  of  the  boundary  line  and  strik- 
ing about  330^9  cross  the  Boche  river  about  six  miles  above  the  junction  of  that  stream 
^rith  the  Pasayton.  At  both  these  places  they  are  seen  to  overlie  the  eruptive  rocks. 
The  beds  consist  of  hard  sandstones  and  grits,  interbedded  with  black  and  red  argil- 
laceous slates,  all  of  which  appear  to  have  suffered  much  stress  and  pressure,  for  the 
angles  of  dip  are  now  all  high,  being  usually  about  50°.  On  the  Boche  river  the 
bottom  bed  is  a  conglomerate,  which  rests  directly  on  the  syenite  to  the  north  of  it. 

Tertiary. — ^The  remaining  rocks  are  all  of  Tertiary  age  ;  and,  grouping  the  sedi- 
mentary rocks  with  the  volcanic,  \ye  find  that  they  cover  the  largest  proportion  of  the 
district  The  sedimentary  rocks  alone  in  the  northern  part  of  the  district  cover  an 
area  of  nearly  fifty  square  miles — ^the  basin  being  fourteen  miles  long  with  a  variable 
width  of  from  three  to  five  and  a  half  miles.  These  sedim^tary  rocks  consist  of  thick 
beds  of  sandstone,  with  clay,  shales  and  several  seams  of  coaL  The  base  of  the  jseries 
appears  to  be  a  very  coarse-grained  sandstone  containing  many  large  rounded  white 
feldspars  in  a  matrix  of  calcareous  xiSateriaL  This  rests,  on  the  eastern  side  of  the 
basin,  on  the  Copper  Moimtain  series  of  rocks;  while  on  nearly  all  other  boundaries, 
the  sediments  dip  under  the  more  recent  volcanic  rock%  which  lie  as  sheets  on  them. 
In  parts,  also,  thefie  volcanics  have  thrust  themselves  through  the  sediments  and  now 
appear  as  islands  in  the  older  rocks.  The  strata  do  not  now  lie  horizontally,  but  have 
been  tilted  at  low  angles,  making  an  irregular  series  of  folds.    Some  faults  also  occur. 

Many  drill  holes  have  been  bored  in  this  Tertiary  basin  in  search  of  coal  seams, 
and  with  some  good  results.  Most  of  them,  however,  were  put  down  at  or  near  the  edge 
of  the  seam  and  only  one  near  the  western  edge  of  the  basin.  By  the  kindness  of 
Mr.  Ernest  Waterman,  manager  of  the  Vermilion  Forks  Mining  and  Development 
Company,  copies  of  the  records  of  these  drills  have  been  obtained.  These  have  dis- 
closed the  thickest  coal  seams  to  be  in  the  vicinity  of  the  town  of  Princeton,  where 
a  bed  over  eighteen  feet  in  thickness  was  struck  at  a  depth  of  forty-nine  feet  below 
the  surface.  The  hole,  in  which  this  seam  was  found,  was  sunk  near  the  bridge  over 
the  Similkameen  river  to  a  depth  of  280  feet  In  this  hole  coal  seams  aggregating 
thirty-five  feet  seven  inches  were  crossed  in  the  first  ninety  feet,  while  the  rest  was 
in  shales  and  sandstones.  Four  miles  up  the  Similkameen  river  a  bore  hole  sunk 
to  a  depth  of  257  feet  only  went  through  two  feet  five  inches  of  coal;  while  a  drill 
hole  near  the  south  end  of  the  basin  at  Ashnola,  which  penetrated  to  a  depth  of  398 
feet,  gave  no  workable  seam  at  all,  and  only  a  few  bands  of  what  is  called  in  the 
record  '  coaly  shale.' 

A  bore  hole  was  also  drilled  near  the  western  edge  of  the  basin,  where  the  sedi- 
ments dip  under  the  volcanics,  land  not  far  from  where  there  is  an  outcrop  of  coal 
four  feet  thick.  The  depth  of  the  hole  is  863  feet,  and  in  that  distance  seventeen 
seams  of  coal  were  cut  through  with  an  aggregate  thickness  of  fifty  and  a  half  feet, 
of  which  the  thickest  seam  was  nine  feet. 
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From  a  study  of  these  records  it  would  appear  that  most,  though  not  all,  of  the 
workable  seams  are  within  300  feet  of  the  surface.  It  must  be  noted,  however,  that  no 
prospecting  by  drilling  has  been  done  north  of  the  Similkameen  river,  and  the  basin 
undoubtedly  extends  as  far  north  at  least  as  the  forks  of  Onemile  creek. 

C!oal  outcrops  in  many  places  both  on  the  Similkameen  and  Tulameen  rivers, 
also  on  Summers  credc,  Bromley  creek  and  Ninemile.  At  the  latter  place  a  cut  in  the 
bank  made  by  the  stream  discloses  a  bed  fifteen  feet  in  thickness  of  fairly  clean  coal, 
with  five  thin  partings  of  clay,  all  resting  on  white  clay. 

A  sample  from  the  big  seam  at  Princeton  worked  by  the  Vermilion  Forks  Mining 
Company  was  sent  to  Air.  Hoffmann  of  the  Department.  He  calls  it  a  lignite,  but 
one  of  the  better  class.    Analysis  by  fast  coking  gave: 

Hygroscopic  water 16  -17 

Volatile  combustible  matter. 37  -68 

Fixed  carbon .  41-67 

Ash 4-58 

100-00 
Coke  per  cent 46-25 

.Character  of  coke,  pulverulent:  ^colo\ir  of  ash,  brownish-yeQow. 

Though  the  age  of  these  beds  is  put  down  as  the  same  as  the  Coldwater  group  of 
the  Nicola  valley  in  which  coal  occurs,  there  is  a  difiFerence  in  the  quality  of  the  fuel 
contained  in  each.  The  Nicola  coal  is  considerably  higher  in  fixed  carbon  and  lower 
in  water,  but  the  amount  of  ash  is  also  higher.  Some  of  ttie  beds  of  the  Princeton  coal 
basin  are  only  in  a  primary  stage  of  formation,  and  they  still  show  the  brown  woody 
fibre  of  the  slightly  altered  vegetable  remains.  Some  also  have  been  completely  de- 
stroyed by  combustion,  and  it  is  to  the  combustion  of  an  underlying  bed  of  lignite  that 
Dr.  DawBon  attributed  the  metamorphism  and  colour  of  the  rocks  at  the  Vermilion 
bluffe. 

The  volcanic  rocks  of  Tertiary  age  have  a  wide  distribution,  and  prove  that  this 
part  of  the  country  was  the  scene  of  tremendous  volcanic  activity  during  that  period. 
Their  area  must  have  been  considerably  diminished  during  the  Glacial  period,  so  that 
the  present  distribution  cannot  be  taken  as  indicative  of  their  original  extent.  These 
are  the  youngest  rocks  in  the  district,  for  they  are  seen  in  the  Tulameen  river  and  also 
one  Onemile  creek  and  Summers  creeks  to  rest  on  the  rodcs  of  the  coal  series.  On  the 
Tulameen  river  the  stream  cuts  through  beds  of  clay  and  sandstone  overlaid  by  these 
volcanies  for  a  distance  of  at  least  two  and  one-half  miles.  The  schists  of  the  Boche 
river  are  overlaid  to  the  north  and  east  by  these  volcanies,  and  they  also  overlie  the 
Copper  Mountain  series  on  the  north  and  west.  They  consist  of  rhyolites  and  trach- 
ytes, andesiles,  basalt,  tufb  and  breccias.  The  darker  lavas  are  often  amygdaloidal^ 
the  vesicles  being  filled  with  chert,  chalcedony  or  zeolites.  Some  agates  and  wood 
opal  were  found  in  the  volcanic  area  east  of  Coldwater  creek. 

Some  of  the  dikes  cutting  the  Copper  Mountain  rocks  api>ear  to  be  contempo- 
raneous with  these  volcanic  rocks,  and  in  some  way  connected  with  them. 
26—4 
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ORE  DEPOSITS. 

In  the  Eoche  River  district  the  mineralized  area  is  confined  to  a  belt  of  soft  talc, 
chloritic  and  hornblendic  schists,  lying  about  the  junction  of  the  Roche  with  the 
Pasayton  river.  The  ore  bodies  are  of  two  classes;  (1)  Small  gold  bearing  fissure 
veins;  (2)  Larger  bedded  veins,  oopper  bearing.  The  first  are  usually  quartz  veins 
from  three  inches  to  four  feet  in  width,  cutting  across  the  strike  of  the  schists,  and 
dipping  at  angles  from  60**  to  90°.  They  carry  besides  gold,  bomite,  tetrahedrite, 
ehalcopyrite  and  pyrite.  Sylvanite  was  also  reported  to  occur,  but  an  assay  of  a  selected 
sample  of  one  of  the  veins  supposed  to  carry  this  mineral  gave  no  trace  of  tellurium. 

The  second  class  contains  larger  ore  bocUes,  lying  parallel  to  the  strike  of  the 
schists.  These  may  be  either  quartz  veins  or  mineralized  bands  in  the  schists.  These 
carry  some  gold,  and  the  copper  and  iron  sulphides  ;  the  highest  values  are  in  copper. 

Only  two  claims  have  been  Crown-granted  and  surveyed,  and  the  amount  of 
development  woric  done  on  all  of  them  is  not  sufficient  to  prove  the  ore  bodies,  or  test 
their  permanence.  The  surveyed  claims  are  the  Pasayton  and  the  Sailor  Jack.  On 
both  these  are  small  fissures;  on  the  Pasayton  a  fissure  four  inches  wide,  from  which 
the  samples  were  taken  to  test  for  tellurides;  and  on  the  Sailor  Jack  n  fissure  two  feet 
wide  cutting  across  a  hornblende  schist. 

The  greatest  amount  of  work  has  been  done  on  the  Red  Star  and  Anaconda  claims. 
On  these  there  is  a  belt  of  soft  talc  and  chloritic  schist  about  400  feet  wide,  striking 
126®  dipping  vertically,  and  lying  between  mica-schists.  It  appears  to  be  traversed 
by  a  fault  plane,  along  which  bunches  and  lenses  of  white  feldspar  and  quartz  have 
been  found,  and  which  were  first  worked  for  their  gold  content.  On  development  tlie 
vein  ran  into  the  talc  schist,  which  proved  to  be  highly  mineralized  with  copper  carbon- 
ates and  cuprite,  and  which  was  farther  on  replaced  by  bomite  and  ehalcopyrite. 
Along  with  these  were  pyrite  and  arsenopyrite,  siderite  and  some  blende.  A  shaft 
has  been  siuik  in  the  tunnel  to  a  depth  of  sixty  feet,  but  this  had  to  be  abandoned  on 
account  of  the  gases.  Some  native  copper  occurs  as  sheets  in  little  slips  and  fault 
planes  in  the  schist. 

Several  other  claims  have  been  staked  in  this  district,  and  though  there  are  ^«me 
indications  of  high  grade  ore  occurring,  the  only  work  done  on  them  has  been  just 
sufficient  to  enable  the  Copper  Mountain  owners  to  hold  their  claim. 

Copper  Mountain  was  reported  on  by  Mr.  W.  F.  Robertson,  the  Provincial  Minera- 
logist, in  August,  1901,  and  his  report  appears  in  the  Annual  Report  of  the  Minister 
of  Mines  for  British  Columbia  of  that  year.  Since  then  development  work  has  been 
extended  farther  to  the  eastward,  but  little  more  has  been  done  in  the  neighbourhood 
of  the  river.  In  si)eaking  of  Copper  Mountain  camp  and  Copper  Mountain  ore  bodies, 
it  will  be  distinctly  understood  that  Kennedy  mountain  will  be  included  as  well,  for 
no  distinction  can  be  drawn  between  the  two. 

The  camp  includes  about  130  Crown-granted  mineral  claims,  covering  an  area 
five  miles  long  from  east  to  west,  and  about  four  miles  from  north  to  south.  Combina- 
tion camp  lies  to  the  south  of  Copper  mountain,  but  the  ore  bodies  are  much  the  same 
in  character. 
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The  country  rock  is  a  batholithic  intrusion  of  igneous  rock  of  very  variable  com- 
position, which  has  been  intruded  into  and  has  almost  entirely  digested  the  older  over- 
lying sediments — limestones,  argillites  and  quartzites — so  that  these  only  now  appear 
as  inclusions  or  remnants  in  the  igneous  rock.  To  the  north  and  west  it  is  overlaid 
by  recent  volcnnic  rocks.  Along  the  southern  and  eastern  border  of  the  mineralized 
area  the  igneous  rock  is  a  diorite,  which  sometimes  has  a  gneissic  structure,  and  which 
frequently  holds  segregations  of  the  dark  minerals.  To  the  north  this  rock  becoaaes 
more  acid,  and  is  cut  by  narrow  veins  of  pink  feldspar  and  quartz.  Both  the  sediments 
and  the  igneous  rock  are  intimately  mixed  with,  and  cut  by  later  dikes  of  difFerent  ages, 
whose  sequence  cannot  yet  be  perfectly  worked  out.  These  dikes  have  a  general  north 
and  south  trend  and  are  quartz  porphyry,  rhy elite,  andesite,  felsite  and  diabase,  of 
which  th6  first  mentioned  are  apparently  the  most  recent.  The  whole  series,  except  the 
later  dikes,  is  traversed  by  a  set  of  fracture  and  fault  planes  running  in  an  almost 
east  and  west  direction. 

Two  classes  of  ore  bodies  have  been  made  out — (1)  those  occurring  at  or  near 
the  contact  of  the  sediments  with  an  igneous  rock;  and  (2)  those  occurring  in  the 
zones  of  fracture.  Both  are  of  a  very  indefinite  character  without  well  defined  bound- 
aries. Examples  of  the  first  class  are  found  at  the  southern  end  of  Copper  mountain, 
and  on  the  west  side  of  the  Similkameen  river.  In  this  class  ore  bodies  are  frequentlyi 
found  at  the  contact  of  the  diorite  with  a  limestone,  which  may  be  very  much  altered. 
The  ore  here  generally  occurs  as  infiltrations  in  the  small  fracture  planes  with  which 
the  rock  is  traversed.  The  fissures  cut  both  the  igneous  as  well  as  the  sedimentary 
ToAs,  and  the  metallic  sulphides  are  found  in  both,  but  only  in  the  neighbourhood 
of  the  contact.  The  fissures  have  been  filled  with  secondary  calcite  which  acts  as 
the  gr&ngue  of  the  sulphides.  Rhyolite  and  quartz  porphyry  dikes  cut  both  kinds  of 
rock,  and  have  apparently  been  injected  after  the  fracturing  and  fissuring  had  ceased, 
for  they  are  not  themselves  affected  by  any  such  dynamic  action.  The  intruded  rock 
alone  has  been  fissured  to  allow  of  the  flow  of  mineralized  solutions.  These  dikes  are 
not  in  themselves  mineralized,  and  do  not  appear  to  have  had  any^thing  to  do  with  the 
formation  of  the  ore  bodies.  In  the  Jennie  Silkman  claim  a  highly  mineralized  dia- 
base dike,  which  cuts  an  altered  sedimentary  rock  along  with  a  quartz  porphyry,  seems 
to  be  responsible  for  the  formation  of  the  ore.  The  minerals  occurring  in  this  clas<i 
are  chalcopyrite,  pyrite,  bomite  and  calcite  with  a  little  magnetite.  Bornite  is  con- 
fined to  the  southern  portion  of  the  camp.  The  Sunset,  Helen  H.  Gardner,  Jennie 
8ilkman  and  Copper  Farm  claims  are  examples  of  this  class. 

The  second  class  of  ore  bodies  occurs  in  the  centre  of  Coi)per  mountain  and  east- 
ward across  Wolf  creek.  In  this  case  the  ore  occup.ies  a  zone  of  fracturing,  which 
strikes  about  N.  75°  E.  It  often  happens  that  the  country  rock  has  been  brecciated 
and  the  fragments  cemented  together  by  calcite,  or  it  is  traversed  by  a  network  of 
small  calcite  veins  with  a  K.  75°  E.  trend.  These  fissures  are  most  abundant  about 
the  middle  of  the  mineralized  area,  and  die  out  to  the  north  and  south.  They  some- 
times attain  a  width  of  two  feet,  but  are  more  often  only  an  inch  or  two.  They  cut 
all  the  rocks  exc< *pt  spme  of  the  later  dikes.  These  dikes  strike  at  right  angles  to  the 
course  (»f  the  fissures,  eutting  off  the  ore  bodies,  and  they  do  not  seem  to  have  Ix^eu 
affected  by  any  strains  or  stresses,  except  those  which  are  consequent  on  the  coaling 
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of  an  igneous  body.  Pyrite,  chaloopyrite,  mispickel  and  magnetite  occur  in  the  calcite 
veins.  Magnetite  sometimes  replaces  the  calcite  altog^er  in  the  veins  and  forms  the 
gangue  for  the  other  minerals.  The  Triangle  Fraction,  Red  Eagle,  Ada  B.  Frisco  and 
other  claims  running  east  Bind  west  across  the  middle  of  the  camp  are  examples  of 
this  class.  In  the  northern  part  of  the  district  the  little  fissures  are  filled  with  feld- 
spar, quartz,  or  magnetite,  to  the  entire  exclusion  of  calcite. 

Besides  being  concentrated  in  the  zones  of  fracture,  the  copper  and  iron  sulphides 
appear  often  to  be  original  constituents  of  the  counti^  irock,  for  they  appear  as  idio- 
morphic  crystals  disseminated  through  it  without  any  connection  with  eaudk  otner  ;  and 
until  a  great  deal  more  work  is  done  on  the  claijns  it  will  be  difficult  to  give  a  correct 
history  of  the  formation  of  the  ore  bodies.  At  present  not  many  claims  have  been  ex- 
plored to  a  depth  lower  than  the  limit  of  surface  oxidation,  but  it  may  be  possible  to 
thro^  more  light  on  the  origin  of  the  ore  bodies,  when  the  numerous  samples  obtained 
have  been  thoroughly  examined  under  the  microscope. 

Owing  to  the  nature  of  the  occurrence  of  the  ore  on  Copper  mountain  it  is  a 
difficult  matter  to  make  estimates  of  the  average  values  that  the  rock  would  give  on 
assay.  The  ore  bodies  have  no  definite  boundaries,  in  fact  the  whole  mountain  is  more 
or  less  mineralized,  with  concentration  taking  place  along  certain  lines,  and  what  is 
classed  as  ore  to-day  may  be  too  low  grade  to  give  a  profit  to-morrow,  depending  alto- 
gether on  the  price  of  copper  and  the  cost  of  mining.  The  boundaries  then  will  be 
merely  conmiercial  ones.  Mr.  W.  F.  Robertson  made  assays  of  samples  from  many 
of  the  different  claims  in  1901,  and  the  results  he  obtained  were  from  1^  to  8  per  cent 
in  copper  of  average  samples,  with  selected  samples  going  up  to  8  per  cent  '  Most  of 
them  carried  a  small  amount  in  gold.  It  will  be  seen  by  this  that  these  ore  bodies  arc 
very  low  grade,  but  this  is  compensated  for  by  their  great  size,  and  the  ease  with  which 
they  can  be  worked. 

In  the  country  lying  between  Onemile  and  Fivemile  creeks,  and  on  the  slope  of 
Fivemile  cre^,  several  claims  have  been  located,  but  only  the  western  portion  of  this 
area  came  within  the  area  examined.  The  United  Empire  group,  consisting  of  nine 
claims,  is  on  Allison  mountain,  and  occurs  in  the  same  series  of  metamorphosed  sedi- 
ments .as  on  Kennedy  moimtain.  The  whole  hill  is  heavily  covered  with  wash 
and  the  rock  wherever  exposed  is  decomposed  to  a  much  greater  extent  than  in  any 
other  part  of  the  country,  due  perhaps  to  a  covering  of  volcanic  flows  during  the  gla- 
cial period,  which  prevented  the  decomposed  rock  from  being  removed  by  the  scouring 
action  of  the  glacier.  At  the  base  of  the  hill  is  a  thick  deposit  of  clay  and  detritus 
washed  down  from  the  hill:  it  is  heavily  charged  with  copper  carbonate  which 
has  probably  been  derived  from  the  leaching  out  of  a  quartz  vein  higher  up  the  hiD 
carrying  the  sulphides  of  cox>per.  Evidence  in  support  of  this  is  obtained  from  a  shaft 
forty  feet  deep  sunk  about  half  way  up  the  hill,  at  the  bottom  of  which  blocks  of  quartz 
carrying  chalcopyrite  occur  in  the  decomposed  rock. 

It  is  probable  that  there  is  a  vein  of  quartz  carrying  copper  sulphides  at  this  place, 
but  not  enough  work  has  been  done  to  demonstrate  the  size  of  the  vein  or  its  strike. 
Surface  indications,  however,  point  to  its  having  an  east  and  west  strike  across  the 
strike  of  the  fracture  planes  on  Copper  mountain. 
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At  the  end  of  the  season  a  hurried  reoonl:iai88anoe  was  made  of  a  mineralized  belt 
of  rocks  running  from  the  Ttilameen  river  at  Champion  creek  northward  past  the  head 
of  Bear  creek  to  the  Coldwater  river.  Some  very  promising  mining  properties  are 
being  exploited  in  this  region^  and  this  belt  of  rock  well  warrants  a  more  extended  study 
next  year. 

Briefly  stated,  the  geological  conditions  are  as  follows  :  Stretching  across  in  a 
northerly  direction  from  the  mouth  of  Champion  creek  to  the  head  of  the  Coldwater 
is  a  belt  of  light  coloured  granite.  In  contact  with  this  on  the  east  side  is  a  series  of 
metamorphosed  sediments,  limestone,  quartzite  and  schists,  extending  from  the  Cold- 
water  river  to  the  Fish  lakes.  From  the  Fish  lakes  to  the  forks  of  Eagle  creek  the 
granite  is  in  contact  with  a  dike-like  mass  of  peridotite  a  mile  to  two  miles  wide, 
which  then  strikes  southeasterly  at  a  sharp  angle  with  the  strike  of  the  granite.  In 
this  angle  between  the  granite  and  the  peridotite  is  another  small  area  of  quartzite, 
limestone  and  mica  schist,  which  extends  south  to  the  Tulameen  river  and  terminates 
at  Champion  creek.  Bordering  the  peridotite  and  schists  on  the  east  is  a  large  body  of 
pyroxenite,  which  extends  from  the  falls  on  Bear  creek,  where  the  waggon  road 
crosses  it,  southward  across  the  Tulameen  river,  where  it  comes  in  contact  with  granite. 
The  pyroxenite  is  succeeded  on  the  east  by  enormous  masses  of  volcanic  rocks,  which 
have  undergone  considerable  metamorphism,  and  are  earlier  in  age  than  those  volcanic 
rocks  previously  referred  to  in  this  report  as  occurring  on  the  Similkameen  river. 
Dikes  of  diabase,  quartz-porphyry,  granite-prophyry  and  rhyolite  cut  all  the  other  rocks, 
and  consequently  are  later  in  origin. 

Contacts  between  the  granite  and  schists,  between  the  granite  and  peridotite,  and 
between  the  schists  and  peridotite  and  pyroxenite,  were  discovered  and  studied  in 
the  field,  and  from  these  ihQ  geological  relations  were  worked  out.  The  schists  which 
are  probably  metamorphosed  limestones  and  quartzites  are  the  oldest  rocks  in 
the  district)  for  they  are  cut  by  all  the  others  and  are  foimd  as  inclusions  in  the 
granite  and  in  the  peridotite.  Next  in  age  comes  the  peridotite,  and  with  this  must  be 
included  the  pyroxenite,  though  the  latter  is  slightly  the  younger,  for  on  Eagle  creek 
dikes  of  pyroxenite  were  found  cutting  the  peridotite.  Prof.  J.  F.  Kemp,  who  ex- 
amined the  district  in  1900,  reports  the  same  conditions  on  the  south  side  of  the  T\ila- 
meen.  The  n:xt  rock  in  sequence  is  the  large  batholithic  mass  of  granite  lying  to 
the  west.  Contacts  between  this  and  the  older  rocks  are  well  shown  on  the  Tulameen 
river  and  on  Eagle  creek.  Following  the  granite  intrusion  are  the  sheared  and  meta- 
morphosed volcanic  flows,  and  later  again  are  the  dikes  which  have  penetrated  all  the 
preceding  rocks. 

Mineral  claims  have  been  located  all  along  this  granite  contact,  from  Champion 
creek  across  to  the  Coldwater  river,  and  for  many  years  the  placers  of  the  Tulameen 
river  and  its  tributaries  below  Champion  cre^  have  been  profitably  worked  for  gold 
and  platinum.  These  placers  are  being  gradually  exhausted,  and  the  Tulameen  river 
from  being  the  principal  producer  of  platinum  on  the  North  American  continent,  now 
supplies  an  annual  output  of  thirty  or  forty  ounces  of  that  metal.  Mining  activity, 
however,  is  now  being  revived  and  the  production  from  lode  mining  will  probably  soon 
be  far  greater  than  it  ever  was  in  the  best  days  of  the  placer  miner. 
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Most  of  the  mineral  claims  have  been  located  in  the  area  of  schists,  limestones  and 
quartzites,  and  some  in  the  peridotite  and  pyroxenite  belt.  The  metals  for  which  they 
have  been  staked  are  gold,  silver  and  copper;  and  the  minerals  occurring  are  pyrr- 
hotite,  pyrite,  galena,  chalcopyrite  and  calcite,  with  some  zinc  blende  and  molybdenite. 

Molybdenite  is  found  in  several  places  along  the  granite  contact.  At  Independent 
camp  at  the  head  of  the  Coldwater  river  it  occurs  in  fine  scales  in  the  large  porphyry 
dike,  and  at  Champion  creek  it  is  found  in  little  quartz  stringers  cutting  the  schists  at 
and  near  the  contact  with  the  granite. 

Among  the  most  promising  claims  in  the  district  are  the  St.  Lawrence  group, 
owned  by  the  Similkameen  Mining  and  Smelting  Company,  of  Vancouver.  These 
were  first  located  in  the  fall  of  1900  by  a  party  of  Swedes,  and  are  situated  on  the 
western  side  of  Bear  creek,  and  on  the  contact  of  the  granite  with  the  schists  and  lime- 
stones. The  schists  are  mica  schists,  and  they  enclose  narrow  bands  of  white  crystal- 
line limestone.  They  dip  at  about  65®  towards  the  granite,  and  are  cut  by  some  large 
and  highly  mineralized  dikes  of  granite  porphyry,  which  have  a  north  and  south  trend 
approximately  parallel  to  the  trend  of  the  granite.  The  ore  is  always  found  associated 
with  the  limestone,  and  frequently  replaces  the  lime  bands  entirely.  The  granite  por- 
phyry dikes  appear  to  be  the  source  of  the  ore.  The  limestone  bands,  being  the  most 
soluble  rocks,  have  acted  as  channels  for  mineralized  solutions  emanating  from  the 
dikes,  and  they  have  become  at  times  entirely  replaced  by  sulphides.  These  solutions 
ascending  from  below,  and  following  the  lime  bands  have  deposited  their  sulphides 
against  the  mica  schists,  which  always  act  as  a  hanging  wall  to  the  vein.  Two  veins 
have  been  opened  up  on  this  group,  each  of  them  from  seven  to  eight  feet  wide,  and 
the  ore  in  them  appears  to  be  almost  pure  pyrrhotite.  The  values  are  high  in  copper, 
gold  and  silver,  and  altogether  the  property  has  the  ear  marks  of  a  permanent  pro- 
ducing mine. 

Another  important  group  of  claims  is  the  Independent  group  owned  by  Messrs. 
Johnson,  Holmes  &  Henning,  and  situated  on  the  summit  of  the  divide  between  Bear 
creek  and  the  Coldwater  river.  This  group  is  also,  on  the  contact  of  the  granite  body 
with  mica  schists.  Here  the  ore  body  is  a  highly  mineralized  zone  of  rock  extending 
from  the  edge  of  the  schists  about  1,000  feet  westward  into  the  granite.  Two  thousand 
feet  away  from  the  schists  the  granite  becomes  gneissic,  though  still  holding  inclusions 
of  the  mica  schists.  No  sharp  line  of  contact  could  be  discovered  between  the  ore 
body  and  the  unaltered  granite,  only  that  the  mineralization  by  sulphides  appears  to 
gradually  decrease  until  at  1,200  feet  away  from  the  schist  it  disappears.  The  ore 
body  is  highly  altered  and  kaolinized,  where  mineralization  is  greatest,  and  it  appears 
to  be  of  the  nature  of  a  dike  of  gpranite  porphyry  intruded  between  the  schists  and 
the  granite,  though  it  is  possible  it  may  only  be  a  mineralization  and  alteration  of  the 
same  granite  at  and  near  the  contact  with  the  schists.  Inclusions  of  mica  schist  occur 
in  the  unaltered  granite  as  well  as  in  the  ore  body.  The  greatest  alteration  is  about 
the  centre  of  the  mineralized  zone,  where  a  small  vein  of  pure  iron  and  copper  sul- 
phides cuts  the  prophyry  at  an*  angle  of  45  degrees.  The  feldspar  here  is  kaolinized, 
though  the  quartz  is  unaltered,  and  some  secondary  calcite  has  been  developed.  Minera- 
lization throughout  the  body  of  the  porphyry  is  usually  by  individual  crystals  of  iron 
and  copper  pyrites,  more  rarely  by  veins  and  bunches  of  these  minerals.  X)nly  in  the 
highly  altered  zone  does  oxidation  extend  to  a  depth  of  twenty  feet  from  the  surface. 
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Some  molybdenite  occurs  in  thin  seams  and  flakes  near  the  contact  with  the  mica 
schist.  The  values  are  entirely  in  copper,  and  are  low,  but  the  ore  body  is  an  enor- 
mous one.  The  group  consists  of  ten  claims,  which  have  all  been  staked  on  the  same 
contact,  running  down  into  the  Coldwater  river. 

*  Numerous  other  claims  were  visited  in  this  section  of  country,  among  them  being 
the  Kenina  group  on  Bear  creek,  and  the  Boulder  Creek  camp  east  of  Bear  creek.  The 
former  lies  in  the  same  series  of  altered  sedimentary  rocks  as  were  described  on  the  St. 
Lawrence  group.  These  are  cut  by  dikes  of  a  porphyritic  character  which  strike  about 
330°.  The  ore  occurs  as  little  veins  and  bunches  in  the  sediments  at  and  near  the 
contact  of  the  dikes.  The  minerals  found  are  pyrite,  chalcopyrite  and  pyrrhotite,  and 
the  values  are  in  gold  and  silver. 

At  Boulder  creek  the  claims  are  located  in  a  soft  green  serpentine,  which  often 
has  a  schistose  structure  developed  in  it,  and  which  appears  to  be  an  altered  volcanic 
rock.  The  ore  bodies  are  in  blanket  veins  interbedded  with  the  country  rock,  and  the 
minerals  occurring  are  pyrite,  chalcopyrite  and  some  galena.  Xhe  values  are  in  gold, 
or  copi)er,  or  both,  the  one  increasing  as  the  other  decreases. 

Owing  to  the  enormous  rise  in  the  price  of  platinum  in  the  last  year,  and  to  the 
fact  that  the  basin  of  the  Tulameen  river  once  i>roduced  a  larger  amount  of  platinum 
than  any  other  part  of  North  America,  it  is  altogether  probable  that  attempts  will 
again  be  made  byl  interested  parties  in  the  near  future  to  locate  the  source  of  the 
metal  in  this  district,  or  to  woik  some  of  the  higher  bench  deposits  of  gravel  which 
are  known  to  carry  platinum,  but  which  formerly  necessitated  too  large  an  outlay  of 
capital  to  work.  Prof.  J.  F.  Kemp  spent  about  three  months  of  the  summer 
of  1900  in  investigating  the  geology  of  the  platinum,  and  though  he  was  not  successful 
to  the  extent  of  finding  any  large  bodies  of  rock  which  could  be  profitably  mined  for 
platinum,  he  was  able  to  throw  a  great  deal  of  light  on  the  origin  and  occurrence  of 
the  metal.  His  results  are  embodied  in  Bulletin  193,  of  the  United  States  Geological 
Survey. 

The  Tulameen  section  of  the  country  presents  a  great  many  more  difficulties  to  the 
prospector  than  the  Similkameen  country.  The  former  is  very  heavily  timbered,  and 
trails  are  few  and  rough.  Rock  exposures,  however,  are  moi^  common,  except  where 
the  country  is  underlaid  by  the  schists  and  limestones,  as  in  the  upper  parts  of  Bear 
creek.  Here  the  growth  of  timber  is  heavier  than  usual,  and  the  country  is  so  heavily 
covered  with  drift  that  rock  exposures  very  rarely  occur,  and  it  has  only  been  by 
much  labour  that  ore  bodies  have  been  located.  It  is  here  though  that  conditions  for 
the  formation  of  ore  bodies  are  so  favourable  that  other  important  discoveries  are  to 
be  expected. 

In  conclusion,  my  acknowledgments  are  due  to  many  of  the  prospectors  in  the 
country  for  their  courtesy  and  readiness  to  assist,  and  particularly  to  Mr.  C.  F.  Law  * 
for  a  history  of  mining  and  prospecting  in  the  region  and  for  much  other  useful  in- 
formation. 
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ON  OPERATIONS  IN  THE  ROSSLAND,  B.C.  MINING  DISTRICt. 

B.  W.  Brock. 

The  past  field  season  was  spent  in  the  Eoesland  mining  camp  continuing  the  sur- 
rey of  the  camp  hegun  last  season,  described  in  the  preliminary  report  on  the  Rossland, 
B.C.  mining  district.  The  division  of  the  work  made  last  year  was  adhered  to  daring 
the  present  stunmer,  viz.:  W.  H.  Boyd  took  charge  of  the  topographical  survey;  G. 
A.  Young  mapped  the  areal  geology,  while  the  writer's  attention  was  given  to  the  veins 
and  ore  deposits. 

Six  student  assistants  were  attached  to  the  party,  Messrs.  L.  L.  Bolton,  J.  M. 
Sands,  S.  J.  Schofield,  A.  Boyd,  R.  E.  Fisher,  and  H.  Pedl^,  all  of  whom  advanced  the 
operations  by  willing  and  intelligent  services. 

The  instructions  were  to  complete,  if  possible,  the  work  in  the  Rossland  district 
Mr.  Young  succeeded  in  completing  his  task.  Mr.  Boyd  finished  his  map  of  the  area 
embracing  the  town  and  working  mines,  on  a  scale  of  400  feet  to  the  inch,  with  20 
foot  contours,  and  the  main  portion  of  the  map  of  Rossland  and  vicinity  on  a  scale 
of  1,200  feet  with  contours  at  40  foot  intervals.  He  was  forced  to  suspend  operations 
for  the  season,  with  two  or  three  weeks'  work  still  uncompleted.  This,  however,  can 
be  finished  next  spring  without  delaying  the  publication  of  the  map.  My  own  work 
will  require  the  same  time  to  complete. 

Operations  were  commenced  early  in  May  and  suspepded  the  middle  of  October. 
In  August  the  writer  spent  a  fortnight  accompanying  Mr.  Low  through  the  Slocan 
and  Boundary  districts  and  on  a  hasty  visit  to  Franklin  camp,  on  the  North  Fork  of 
the  Kettle  river.  The  geological  work  was  not  confined  strictly  to  the  areas  covered 
by  the  map  sheets  of  Rossland  but  was  extended  in  various  directions',  in  the  hope 
that  some  of  the  problems  might  be  more  easily  solvable  outside  than  within  the  com- 
plicated area  in  the  immediate  vicinity  of  Rossland,  and  in  order  to  compare  the  out- 
lying veins  with  those  of  the  camp  itself.  With  few  exceptions  all  the  workings  that 
could  be  found,  and  that  were  sufficiently  free  of  water  to  be  entered,  were  examined, 
as  well  as  a  number  of  mineral  claims  lying  outside. 

It  is  probable  that  the  Survey  accomplishes  most,  from  a  practical  standpoint, 
by  furnishing  directly  to  those  entitled  to  it,  any  information  gained  regarding  a 
property.  Such  information,  while  it  may  be  of  value  to  the  individual  or  company, 
may  not  possess  any  g^ieral  interest  and  may  therefore  not  be  utilized  in  a  report. 
While  the  direct  benefit  resulting  from  a  survey  of  a  mining  camp  may  lie  largely  in 
what  may  be  accomplished  in  this  manner,  it  is  usually  of  such  a  nature  that  the 
restilts  cannot  be  made  apparent  to  the  public  and  are,  on  this  account,  likely  to  be 
overlooked.  Where  possible,  such  information  was  given  to  those  interested  on  the 
spot.  Where  this  was  not  done  it  may  be  furnished,  if  applied  for  by  owners  of  a 
property  examined 

Nothing  was  found  to  greatly  alter  the  conception  of  the  geological  history  of 
the  camp  given  in  the  *  Preliminary  Report  on  the  Rossland,  B.C.,  Mining  district' 
and  it  need  not  be  repeated  in  this  place.     One  of  the  most  interesting  and  unex- 
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pected  discoveries  was  that  of  a  bed  of  fossiliferous  stratified  rock  just  above  the  O. 
K.  mine.  While  considerably  altered  to  calcite  it  is  hoped  that  some  of  the  fossils 
collected  preserve  enough  of  their  original  forms  to  enable  the  exact  geological  age 
of  the  rocks  to  be  determined. 

Exact  figures  of  production  cannot  be  obtained.  As  nearly  as  they  can  be  com- 
puted Rossland  has  produced  to  Jan.  1st,  190t/,  24^-?.?95  tons  of  ore  containing 
1,240,331  oz.  of  gold,  1,723,249  oz.  of  silver  and  60,768,830  lbs.  of  copper  valued  at 
about  $84,879,239.00.  This  years  production  will  be  seriously  affected  by  the  slacken- 
ing of  shipments  by  the  Centre  Star  while  alterations  were  in  progress,  which  occu- 
pied almost  half  the  year,  and  by  a  shortage  of  coke  at  the  smelters  occasioned  by 
the  strike  of  coal  miners  at  Femie.  From  this  cause  the  LeRoi  Company,  which  had 
intended  to  operate  its  Northport ,  smelter,  in  addition  to  shipping  to  Trail,  was 
obliged  to  postpone  the  blowing  in  of  the  Northport  furnaces. 

During  the  i>ast  year,  development  work  in  the  mines  has  been  pushed  more  vigor- 
ously than  formerly  with  the  gratifying  result  that  more  ore  is  now  in  sight  in  each 
of  the  mines  than  has  been  for  a  good  many  years. 

In  the  LeRoi  work  has  been  largely,  but  not  altogether,  confined  to  the  South  lode' 
opening  up  large  ore  bodies  on  a  number  of  levels,  from  the  800  down.  Hitherto  the 
workings  on  the  LeRoi  had  been  confined  to  the  ground  east  of  the  Josie  gulch  from 
about  the  Josie  shaft  to  the  LeRoi  stores.  Levels  are  now  being  extended  on  the 
JicRoi  west  of  this  dike  and  gogd  ore  has  been  encountered.  This  opens  up  consid- 
erable possibilities  in  extensive  but  hitherto  untested  ground.  The  winze  from  the 
1350  level  has  been  extended  to  the  1750.  On  the  1650,  the  last  developed  level,  the 
main  drives  are  almost  altogether  in  heavy  sulphides.  These  lower  levels  will  be  ex- 
tended and  worked  when  the  shaft  has  been  sunk  to  them,  which  work  is  now  in  pro- 
gress.   The  North  and  Main  lodes  are  also  receiving  some  attention. 

In  fipround  so  extensively  mineralized  as  the  LeRoi  the  whole  of  a  lode  from  end 
to  end  and  from  side  to  side  is  worth  prospecting  ;  a  narrow  drift  along  it,  a  narrow 
stope  on  it,  or  a  very  occasional  Crosscut  or  drill  hole  by  no  means  exhausts  the  possi- 
bilities. On  the  South  lode  there  are  large  areas  as  yet  totally  unprospected  and  on 
the  Main  vein  there  is  a  great  deal  that  has  not  been  wholly  tested  transversely.  This 
with  the  ground  west  of  the  Josie  dike  and  the  deep  levels  gives  a  large  extent  of 
territory  with  first-rate  i>ossibilities. 

The  geological  work  in  the  LeRoi  showed  a  very  large  number  of  the  ore  shoots  to 
occur  along  the  contact  between  the  augite  porphyrite  and  the  tongue  of  granitoid 
rock  which  lies  between  the  Main  and  South  lodes.  A  dike  of  quartz-bearing  por- 
phyry occurs  in  or  near  the  latter  lode  on  a  number  of  levels  of  the  LeRoi  and  also  on 
the  South  lode  of  the  Centre  Star.    It  might  sometimes  be  useful  as  an  indicator. 

The  Consolidated  Mining  and  Smelting  Comi>any  of  Canada  in  addition  to  work 
on  the  upper  levels  has  devoted  a  good  deal  of  attention  to  the  deep  levels  of  the  Centre 
Star  and  War  Eagle.  The  shaft  of  the  former  has  been  continued  from  the  tenth  to 
the  twelfth  levels.  It  is  encouraging  to  note  that  the  eleventh  level,  the  deepest  develop- 
ed level  in  the  mine,  promises  to  prove  better  than  any  level  since  the  fifty.  One  sill 
floor  had  been  cut  out  to  a  width  of  forty-eight  feet,  in  pay  ore.    On  the  War  Eagle, 
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besides  prospecting  on  the  upper  levek  where  some  new  shoots  have  been  located, 
work  on  the  newly  found  downward  continuation  of  the  War  Eagle  vein  has  been  in 
profipress  in  the  ninth,  tenth  and  eleventh  levels.  Three  crosscuts  from  the  War  Eagle 
to  the  Central  Star  shaft  have  been  run  to  enable  the  two  mines  to  be  operated  from  the 
Centre  Star  shaft. 

A  new  1,100  Nordberg  hoist,  with  a  capacity  of  1,360  tons  per  ten  hours  from 
3,000  feet  is  being  installed,  and  in  the  new  hoist  house,  a  sorting  and  sampling  plant 
will  be  placed.  The  compressors  from  the  War  Eagle  are  being  placed  with  the  Centre 
Star  and  all  will  be  electrically  driven,  so  that  hereafter  the  two  mines  will  be  one 
with  one  headworks  and  shaft. 

The  Iron  Mask  mine,  lying  north  of  the  Centre  Star  and  in  the  obtuse  angle  be- 
tween it  and  the  War  Eagle,  has  been  acquired  by  the  Consolidated  Mining  and 
Smelting  Company  and  preparations  are  being  made  to  operate  it  through  the  War 
Eagle. 

On  the  LeRoi  INo.  2  the  most  interesting  and  important  development  has  been 
the  exploration  of  the  Hamilton  vein  on  the  500  foot  level.  This  vein  has  been  follow- 
ed continuously  for  a  distance  of  over  1200  feet,  most  of  which,  it  is  said,  will  be  ex- 
tracted, and  much  of  it  is  good  grade  ore.  Near  the  surface  this  promising  vein  ia 
far  below  grade  and  even  to  the  300  foot  level  it  is  not  up  to  the  mark  but  below 
this  the  values  come  in.  This  mine  is  the  only  one  with  extensive  workings  west  of 
the  Josie  dike,  but  from  it  a  large  quantity  of  ore  has  been  extracted.  The  Poornian 
vein  on  the  Josie  claim  is  also  being  operated. 

The  Jumbo  mine,  after  operating  several  years  and  after  shipping  about  30,000 
tons,  has  shut  down,  having  extracted  the  known  ore. 

The  Crown  Point  was  operated  for  a  few  weeks  and  shipped  a  little  ore  but  as 
the  ore  gave  out  a  short  distance  below  the  surface,  work  was  suspended. 

The  White  Bear  on  the  other  hand  is  again  in  operation,  principally  on  develop- 
ment work,  although  ore  extracted  in  this  work  is  being  shipped. 

There  is  some  prospect  of  several  other  properties  being  reopened. 

Outside  what  may  be  termed  the  Central  area,  that  occupied  by  and  adjoining  the 
working  mines,  there  are  a  large  number  of  veins.  In  some  of  them  a  little  high  grade 
ore  has  been  obtained  but  the  majority  are  low  grade  or  have  shown  so  far  as  develop- 
ed only  small  amounts  of  good  grade  material. 

In  the  stratified  rocks,  while  some  veins  have  good  surface  showing,  they  have  failed 
to  maintain  their  strength  and  values  downwards  and  the  numerous  slips  in  these 
rocks  make  it  difficult  to  follow  them. 

Two  main  types  of  veins  occur  outside  the  Central  area,  which,  however,  may 
grade  into  one  another,  those  that  consist  largely  of  pyrrhotite  with  small  amounts  of 
pyrite,  chalcopyrite  and  other  sulphides  and  those  that  have  as  conspicuous  constitu- 
ents some  of  the  minerals  arsenopyrite,  pyrite,  molybdenite,  galena,  blende,  bismuth- 
inite,  garnet  epidote  and*  quartz.  These  obtain  both  to  the  north  and  west  and  in  the 
south  belt.   West  of  Little  Sheep  creek  quartz  veins  with  some  sulphides  are  common. 
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The  O.  K.  and  I.  X.  L.  furnished  very  rich  gold  quartz  ore  from  a  vein  in  serpentine 
but  the  vein  does  not  reach  the  lowest  level. 

The  attempt  made  to  map  the  veins  of  the  camp  was  not  very  successful.  Veins 
are  too  numerous,  too  much  alike,  exposures  are  too  frequent,  and  small  faults  too 
plentiful  to  enable  one  to  interpolate  between  outcrops.  It  was  decided  that  it  would 
V  more  useful  to  simply  mafrk  the  exposures  with  a  line  sufficiently  long  to  indicate 
the  strike  of  the  vein  at  that  point,  except  where  there  can  be  no  doubt  as  to  the  iden- 
tity of  the  vein.  The  map  will  suggest  the  co-relation  of  the  exposures,  and  anyone 
interested  may  test  the  verity  of  his  conclusions  bjf  trenching.  Plotting  the  outcrops, 
however,  ae  well  as  the  development  work  in  the  mines  emphasises  the  fact  that  there 
is  a  large  number  of  veins,  and  that  they  are  more  persistent  than  had  been  expected. 
This  is  true  also  of  the  ore  shoots  to  a  much  greater  extent  than  was  formerly  sup- 
posed. 

It  is  evident  from  early  workings  that  two  mistakes  of  an  opposite  character  were 
liable  to  be  made;  either  too  great  regularity  was  expected  or  none  at  all.  Either  of  these 
mistakes  was  fatal.  There  is  enough  regularity  to  make  it  safe  to  conclude  that  when  a 
well  marked  typical  vein  disappears,  it  has  been  faulted,  and  when  an  ore  shoot  fails 
to  appear  at  the  expected  spot,  a  change  of  dip  or  a  horizontal  heave  is  sufficiently 
probable  to  make  a  thorough  search  advisable.  In  early  work  prospecting  was  often 
stopped  by  a  fault  of  the  dike,  or  if  continued  the  drive  was  frequently  turned  along 
the  fault  plane,  the  worst  possible  place  to  look  for  information. 

Almost  all  the  veins  strike  either  nearly  east  and  west  or  northwest  and  south- 
east so  that  when  only  a  limited  exposure  is  to  be  seen  it  may  fairly  be  presumed  that 
the  vein  strikes  it  in  one  of  these  directions. 

It  is  a  noticeable  fact  that  with  few  exceptions  all  the  claims  which  have  attracted 
attention  in  the  south  belt  a&  well  as  in  the  north,  lie  very  close  to  the  contact  of  the 
monzonite  or  gabbro  mass.  Ground  near  this  contact  would  therefore  appear  to  do 
particularly  favourable  for  prospecting. 

Starting  with  the  South  lode  of  the  LeRoi-Centre  Star,  there  are  at  least  seven 
veins  that  are  producing  ore — and  possibly  more.  From  the  War  Eagle  to  the  Cliff 
there  are  four  well  marked  ones. 

Unfortunately  there  are  few  rock  exposures  south  of  the  south  lode,  but  the  mon- 
zonite contact  lies  somewhere  south  of  it.  Since  the  conditions  southward  seem  as 
favourable  as  northward  of  the  South  lode,  it  is  scarcely  likely  that  the  great  ore 
bodies  of  this  lode  have  so  much  ore  to  the  north  of  them  and  none  to  the  south.  It 
is  less  unlikely  to  suppose  the  LeRoi-Centre  Star  Main  and  South  lodes  are%the  cen- 
tral and  perhaps  the  most  important  members  of  a  co-ordinate  system  of  veins.  That 
there  is  some  mineralization  in  this  ground  is  shown  by  the  Nickel  Plate  workings, 
cuttings  on  the  Red  Mountain  railway,  and  by  the  Spitzee  veins.  The  sheared  and 
mineralized  rock  of  a  lode  would  weather  and  erode  more  rapidly  than  unmineralized 
country  rock  and  might  very  well  be  covered  with  w-ash  in  a  gulch.  The  heavy  mantle 
of  wash  that  covers  most  of  the  ground  has  prevented  prospecting,  so  that  as  yet  it 
is  mostly  virgin  territory.  Its  prospecting  will  be  costly,  but  adjoining  as  it  does 
ground  of  such  proved  richness,  and  possessing  so  far  as  may  be  presaged,  favourable 
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geological  conditions,  the  chances  for  success  are  siifficiently  strong  to  render  its 
exploitation  a  good  business  venture.  The  most  favourable  point  to  test  it  would  be 
in  the  neighbourhood  of  the  Josie  dike. 

The  work  of  the  LeBoi  No.  2  \^e8t  of  the  Josie  dike  proves  mineralisation  to  have 
extended  a  long  distance  in  this  direction.  That  on  the  LeRoi  proves  that  the  veins 
east  of  the  dike  may  be  expected  to  continue  west  of  it.  From  about  the  boundary 
between  the  White  Bear  and  Black  Bear,  the  contact  between  the  ore-bearing  and  the 
stratified  rocks  extends  northward,  all  west  of  this  being  stratified  rocks.  The  woric- 
ingis  of  the  White  Bear  show  the  thickness  of  these  rocks  to  be  500  feet  and  that  th^ 
overlie  ore-bearing  rocks.  There  is  reason  to  believe  that  elsewhere  along  their  eastern 
border  their  thickness  doe*  not  exceed  a  few  himdred  feet  and  that  they  overlie  augite- 
porphyrite  concealed  by  the  mantling  stratified  rocks  ;  in  time  other  companies 
besides  the  White  Bear  may  explore  these  underlying  rocks. 

Excepting  on  the  St.  Elmo  Cliff  vein,  little  has  been  done  on  the  veins  mentioned 
north  of  the  White  Eagle  No.  1,  outside  of  a  few  prospect  shafts.  Nothing  has  been 
produced  and  only  a  few  good  assays  are  report^^  but  it  may  at  least  be  said  that  the 
surface  showings  are  as  good  as  they  are  on  the  Hamilton  vein  of  the  LeRoi  No.  2 
which  is'  developing  as  well  as  on  the  500  level. 

Some  good  ore  has  been  taken  from  the  Consolidated  St.  Elmo,  ClifiP,  Monte 
Christo,  Evening  Star,  and  from  C.  and  K.  The  main  lodes  of  the  Centre 
Star  are  mostly  drift  covered  east  of  the  Centre  Star  gulch,  and  have  not  been  pros- 
pected except  byi  a  shaft  on  the  Enterprise  which  is  in  heavy  sulphides.  Between  this 
and  the  Monte  Christo  vein  are  'several  veins  with  massive  pyrrhotite  but  little  chal- 
copyrite  showing. 

The  south  belt  has  several  veins.  The  Homestake,  Gopher,  Lee,  Celtic  Queen 
and  perhaps  the  Crown  Point  appear  to  be  on  one  continuous  lead.  Some  of  these 
south  belt  claims  had  good  surface  showing,  yielding  high  return,  but  development 
work  does  not  seem  to  have  opened  up  good  ore  shoots  that  have  continued  downwards. 
Kecent  work  on  the  Crown  Point  revealed  the  disappointing  fact  that  its  strong  ore 
body  suddenly  (;ave  out  about  twenty  feet  below  the  surface,  the  transition  between 
ore  and  unmineralized  rock  occurring  in  a  sx>ace  of  less  than  two  feet.  Few  of  the 
workings  on  the  south  belt  could  be  entered,  and  most  of  it  is  concealed  by  wash,  so  that 
little  can  be  said  of  its  possibilities.  Since  the  covering  of  wa^  which  makes  pros- 
pecting diflBcult  might  conceal  some  good  ore,  it  is  unfortunate  that  the  work  already 
done  on  this  belt  should  offer  so  little  encouragement  to  prospecting. 

While  there  is  ground  abotit  Rossland  that  is  well  worth  prospecting,  this  does 
not  mean  that  such  ground  is  worth  a  high  cash  price.  For  the  testing  of  it  is  very 
costly  and  may  bring  in  no  return  for  the  money  invested.  The  owner  should  be  will- 
ing either  to  take  a  small  cash  payment  or  if  he  has  so  much  confidence  in  his  claims, 
to  give  a  bond  on  it  for  a  guarantee  that  the  work  will  be  done. 

The  temperature  of  the  rocks  at  various  levels  in  some  of  the  mines  was  taken 
to  determine  the  increase  with  depth.  Chemical  thermometers  were  fitted 
with    wooden   handles    four    feet   long    with    openings    to    permit    reading    and    to 
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leave  the  bulbs  free.  The  measurements  were  taken  in  drill  holes  in  croaocuts  where 
there  could  be  a  minimum  circulation  of  air.  The  thermometer  was  immersed  the 
length  of  the  handle  in  the  hole,  and  at  first  the  mouth  of  the  hole  was  plugged,  but  it 
was  found  that  no  difference  in  readings  resulted  when  the  holes  were  left 
open.  The  readings  for  similar  levels  below  the  surface  agreed  remarkably  well.  From 
the  surface  to  160  or  200  feet  the  temperatures  regularly  <)ecreafied  to  41  '76  F.  From 
here  the  temperature  rises  rapidly  for  a  few  hundred  feet,  then  more  slowly,  and 
for  the  last  few  hundred  feet  more  rapidly  again.  The  hifi^eet  temperature — ^in  the 
1,750  level  of  the  LeRoy^ — is  17  -6  F.  The  rate  of  increase  from  the  lowest  temperature 
to  the  highest  is  1^  per  47  *7  feet.  The  lowest  increase — ^between  the  fourth  and'  tenth 
levels  of  the  Centre  Star — is  1**  6^»ry  63  *7  feet,  and  the  highest  rate  of  increase  be- 
tween the  tenth  and  eleventh  levels  of  the  Centre  Star,  1^  every  thirty-four  feet.  That 
the  temperature  should  decrease  for  such  an  unusual  distance  below  the  surf stce  may 
perhaps  be  due  to  the  chilling  of  the  rocks  by  the  Cordilleran  glacier.  If  this  is  so  the 
increment  of  increase  shown  below  the  cold  £one  will  also  be  affected  and  be  lower  than 
it  should  be.  As  it  is^  the  increase  1^  in  at  most  fifty  feet  is  higher  than  that  observed 
in  most  regions.  The  average  given  by  the  Commissioner  of  the  British  Association 
in  1889  is  I''  for  every  sixty-four  feet  and  this  appears  high  in  the  lifi^t  of  subsequent 
observations.  In  Qrass  valley,  California,  it  is  1^  in  122  feet,  in  the  Rand  1^  in  208,  in 
Michigan,  I''  in  223  *7.  In  the  Simplon  tunnel,  1°  in  ninety  feet,  varying  from  1^  in 
210  feet  under  mountains  to  1°  in  sixty  feet  in  valleys.  The  high  rate  of  increase  in 
Bossland  may  perhaps  indicate  companatively  recent  hydrothermal  activity — or  even 
oomiKPratively  recent  voloanism. 

Dikes  at  different  levels  show  the  effects  of  heated  waters  being  bleached  in  much 
the  same  way  as  rocks  by  the  solfotaric  action  of  volcanoes.  But  the  present  mine 
waters  have  a  lower  temperature  than  the  rocks  except  in  the  cold  zone  near  the  sur- 
face. On  the  intermediate  levels,  water  entering  from  fractures  or  diamond  drill  holes 
may  be  5®  F.  lower  than  the  rock  temperature.  On  the  11th  level  of  the  Centre  Star 
about  1,300  feet  below  the  surface  the  water  is  only  1°  lower.  This  is  the  lowest  level 
on  which  mine  water  could  be  examined.  While  lower  in  temperature  than  the  rock, 
its  unusually  high  content  in  mineral  matter,  particularly  in  the  chlorides,  and  car- 
^  bonates  of  alkalis  and  alkaline  earths  and  in  silica,  would  lead  one  to  expect  it  had 
come  from  a  region  of  higher  temperature.  There  is  some  evidence  of  the  action  of 
this  water  on  the  vein  on  this  level  with  an  unusual  development  of  copper  ore  at  cer- 
tain places. 

An  area  of  serpentine  occurs  on  Little  Sheep  creek  on  both  sides  of  the  valley 
in  the  vicinity  of  the  O.  K.  mine.  In  some  places  veinlets  of  asbestus  are  developed. 
The  quality  is  excellent  but  the  veins  are  too  narrow  and  small  to  be  of  any  economic 
interest.  With  the  view  of  testing  this  rock  for  platinum,  samples  were  taken,  pulver- 
ized and  concentrated  byj  i)anning.  In  this  way  a  fairly  large  amoimt*of  rock  could 
be  tested.  The  cieek  bed  was  also  washed  at  favourable  points  between  Silica  and  the 
O.  K.  mine.  Two  small  nuggets  were  found  which  resembled  platinum.  Others  should 
bo  found  in  the  concentrates  that  have  not  yet  been  treated.  The  sample  of  the  Creek 
concentrates  assayed  by  Mr.  Connor  of  this  Survey  yielded  nothing  but  a  little  gold 
($37.00  per  ton).  Concerning  the  assay  of  serpentine  concentrates,  Mr.  Connor  re- 
ports : — *  *0063  ounces  gold  per  ton,  0  *0025  ounces  platinum  ( ?)  per  ton.    My  reason  for 
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the  queBtion  mark  after  platinum  is  that  the  amount  is  so  small  that  I  had  no  chemi- 
cal proof  of  its  being  platinum.  On  the  other  hand  the  gold  and  platinum  ( ?)  had  a 
gr^yiah  or  brownish  tint  instead  of  the  gold  colour,  and  were  somewhat  brittle.  Also 
on  alloying  this  gold  and  platinum  residue  with  silver  and  dissolving  again  in  nitric 
aoid  (for  solution  of  the  platinum),  the  residue  gold  was  much  more  natural  in  colour 
and  softness  and  weighed  less,  as  expected.  From  this  loss  of  weight  I  have  griven  the 
figure  for  platinum.' 

A  fqw  miles  north  of  Rossland,  between  Murphy  and  Sullivan  creeks,  on  the  Lord 
Boberts  claim,  is  a  large  deposit  of  magnetite  interesting  as  representing  the  Bound- 
ary Creek  type  of  contact  deposit  in  the  immediate  vicinity  of  Rossland.  The  country 
rock  could  not  be  seen  but  it  must  be  close  to  the  contact  between  the  Nelson  grano* 
diorites  and  the  *  Rossland  volcanic  group '  augite-porphyrite  vrith  stratified  rocks  in- 
cluding limestone.  The  deposit  has  been  disclosed  by  a  few  open  cuts  for  several 
hundred  feet.  Its  width  must  be  more  than  thirty  feet.  The  upi)er  trench  shows  a  fine 
grained  micaceous  syenite  porpliyi7  along  the  hanging  wall.  Bluish  massive  mag- 
netite with  a  little  chalcopyrite  distributed  through  it  as  in  the  Boimdary,  pyrite, 
pyrrhotite,  hornblende,  epidote  garnet,  feldspar  and  quartz  were  detected.  A  small 
pegmatite  dike  was  also  seen  in  the  ore.  The  hornblende  is  soft  and  black  like  that 
found  in  the  Josie  and  Black  Bear  shoot  of  the  LeRoi.  Magnetite  and  pyrite  are  most 
abundant  near  the  footwall  and  pyrrhotite  and  chalcopyrite  near  the  banging  wall  but 
specimens  may  be  obtained  showing  all  four  iron-bearing  minerals,  sometimes 
arranged  in  bands. 

Specimens  and  descriptions  furnished  by  prospectors  indicate  that  other  deposits 
of  a  similar  nature  are  found  in  the  neighbourhood  of  Rossland,  particularly  in  alter- 
ed limestone,  at  the  head  of  Murphy  creek  and  in  Big  Sheep  basin. 

Franklin  Camp. 

Franklin  camp  is  situated  on  the  east  branch  of  the  North  Fork  of  the  Kettle  river 
about  forty-three  miles  by  toad  from  Grand  Forks.  At  present  it  can  be  reached  by 
stage  from  the  railway  at  Grand  Forks  in  a  day.  Hotel  accomodation  and  supplies 
are  to  be  had  in  the  camp. 

Recently  the  camp  has  attracted  some  attention  as  a  result  of  the  development 
work  now  in  progress,  and  the  promise  of  a  railway  now  under  construction  from 
Grand  Forks. 

A  reconnaissance  survey  of  this  part  of  the  country  was  made  by  the  writer  and 
W.  W.  Leach  of  this  Survey  in  1900  and  the  topographical  features  and  salient  points 
in  the  geology  are  shown  on  the  West  Kootenay  map  sheets,  issued  some  time  ago. 

La  the  day's  visit  to  the  camp  this  summer  nothing  could  be  done  toward  correct- 
ing the  outlines  of  the  geological  formations  as  given  on  the  map.  When  the  survey 
was  made  the  country  was  timbered  and  the  position  of  the  geological  boundaries 
had  usually  to  be  assumed.  Since  then  fires  have  swept  over  the  camp  and  the  rocks 
and  ledges  are  much  better  e^cposed. 

The  geology  of  the  camp  is  somewhat  complex.  Ine  oldest  series  of  rocks  repre- 
sented consists  of  limestone  usually  much  metamorphosed  to  crystalline  limestone, 
to  green  lime  silicate  hornfels,  to  a  baked-likc  siliceous  rock,  highly  fractured,  and 
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to  breccia  or  conglomerate-like  rocks,  some  witk  limestone  surrounded  by  green 
silicate  and  some  with  green  silicate-nodules  in  a  limestone  ground  mass;  of  argillites 
and  of  greenstone.  The  altered  limestone  is  much  more  extensive  than  represented  on 
the  map.  A  large  area  consists  of  grey  Nelson  granodiorite  which  is  intrusive  in  the 
basal  rocks.  Both  these  formations  are  intruded  by  a  gabbro-like  rock  and  a  porphy- 
ritic  syenite  with  long  coarse  reddish  feldspar  crystals.  All  the  above  rocks  arc  cut 
by  a  light  acid  granite  (*  Valhalla  granite  0  towards  the  west  fork  divide  and  by  pink 
alkali  syenite  ('  Rossland  alkali  syenite ')  to  the  east.  Numerous  dikes  from  these  in- 
trusives  cut  the  older  formations.  Overlying  the  older  formations  like  a  mantle  are 
Tertiary  rocks  which  now  occur  in  isolated  patches  but  which  formerly  extended  as 
a  continuous  capping.  These  rocks  consist  of  a  qmartzite-like  rock,  gritty  tuffs  wdth 
coarse  conglomerate  bands,  and  conglomerate  beds  with  interspersed  ash  rocks.  Over- 
lying these  again  are  lava-flows  consisting  of  andesites  and  trachytes  and  agglomer- 
ates formed  from  them,  basalts  and  ash  beds. 

The  conglomerates  hold  boulders,  from  one-half  inch  to  two  fe^  in  diameter,  of 
the  older  rocks,  particularly  grey  granodiorite,  limestone,  greenstone,  and  an  older  fine 
grained  conglomerate.  The  conglomerate  api)ears  to  cover  a  greater  area  than  re- 
presented on  the  map,  reaching  in  places  to  the  north  fork  bottom.  It  is  cut  by 
dikes  of  the  alkali  syenite  and  by  dikes  from  the  volcanic  rocks.  The  lavas  have  in 
places  a  basaltic  jointing.  Some  beds  are  rich  in  gas  pores  in  which  calcite,  agate  and 
zeolites  are  developed.  The  abundant  intrusive  rocks  have  profoundly  altered  the 
older  rocks  and  ore  deposits  are  developed  in  the  latter. 

The  deposits  consist  of  several  types:  (1)  Iron  and  copper  sulphides  in  a  ganguc 
of  altered  country-rock,  i.e.,  green  lime  silicates,  as  garnet,  epidote,  hornblende,  quartz, 
calcite. 

(2;  Magnetite  tieposits,  with  some  copper  and  iron  sulphides,  and  the  same  ganguc 
mjucials. 

(.')>  Galena-blende  and  chalcopyrite,  with  only  a  slight  amount  of  the  green 
sihriiUs. 

(4)  Quartz  veins,  with  galena-blende,  pyrite  and  chalcopyrite,  molybdenite, 
arfo.iopyrile,  etc. 

(5)  Chalcopyrite  in  fractures  and  replacing  minerals  of  the  granodiorite  or  por- 
pb^i'ilic  syenite. 

Bc'th  in  the  nature  of  its  ore  deposits  and  in  its  geology  this  district  bears  a  strong 
resemblance  to  the  Boundary  Creek  district.  The  rocks  are  very  similar  and  the  contact 
metamorphism,  forming  lime  silicates  and  magnetic-chalcopyrite  deposits  is  the 
same.  In  Franklin,  of  course,  it  has  yet  to  be  proved  that  mineralization  was  on  the 
same  gigantic  scale  as  in  the  Boundary,  and  that  the  ores  have  the  minerals  in  the 
sai;:*^  pioportion  to  make  them  so  amenable  to  smelting. 

The  most  exclusively  developed  claim  is  the  McKinley,  which  has  had  about  $30,- 
000  expended  on  it  in  surface  improvements,  tunnelling,  trenching  and  diamond  drill- 
ing. Four  leads  have  been  discovered  in  a  band  of  limestone  running  north  toward 
Franklin  mountain.    Development  has  scarcely  dotormined  the  strike  of  tho  leads,  but 
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th^  appear  to  run  transversely  across  the  limestone  band.  Along  the  ledges  the  lime- 
stone is  altered  to  green  silicates,  epidote,  hornblende,  garnet,  &c.  The  lowest  ledge 
yet  uncovered  has  a  large  development  of  magnetite,  with  some  iron  and  copper  sul- 
phides. 

The  second  ledge  outcrops  for  a  width  of  about  thirty  feet,  but  the  dip  is  at  a 
low  angle  southwest.  It  contains  a  large  amount  of  galena  and  blende  as  well  as  chal- 
oopyrite,  the  silicates  are  only  sparsely  developed,  unaltered  limestone  beiog  in  direct 
contact  with  galena.  It  is  said  to  yield  high  grade  ore,  with  good  values  in  silver. 
The  upper  and  best  developed  ledge  has  iron  and  copper  pyrites  as  the  chief  metallic 
minerals,  and  a  considerable  amount  of  the  gangue  minerals.  It  is  supi>osed  to  be 
about  forty  feet  wide,  dipping  abdnt  46**  south,  and  has  been  followed  300  feet  From 
a  point  213  feet  in  the  tunnel  the  fourth  ledge  is  cut  for  a  distance  of  fifteen  feet. 
This  seems  rich  in  copper.  The  gold  values  are  low,  probably  on  an  average  lower  than 
in  the  Boimdary  ores,  but  the  copper  is  expected  to  run  a  good  deal  higher. 

The  same  company  that  is  developing  the  McKinley  is  testing  the  Banner  claim 
on  Franklin  mountain,  by  diamond  drilling,  etc.  This  claim  was  not  visited  this  sea- 
son. At  the  time  of  the  first  examination  there  was  a  strong,  very  wide  lead  of  quartz, 
carrying  galena,  blende  and  chalcopyrite. 

The  Maple  Leaf  claim  on  Franklin  mountain  has  ledges  along  the  contact  of  the 
reddish  syenite,  with  the  altered  basal  rocks.  The  mineralization  is  chiefiy  confined 
to  the  syenite.  Fractures  are  filled  with  seams  of  chalcopyrite  and  pyrite,  or  with 
green  malachite  resulting  from  the  alteration  of  its  copper  ore,  and  the  constituents 
of  the  syenite  are  selectively  replaced  by  the  stilphides.  The  coloured  constituents 
are  the  first  to  suffer,  leaving  the  conspicuous  feldspar  crystals  in  a  sulphide  base,  but 
often  the  whole  rock  is  replaced  by  the  ore.  At  several  points  along  the  contact,  which 
is  drift  covered,  wide  stretches  of  such  mineralized  rocks  have  been  uncovered,  and  in 
the  syenites,  a  few  hundred  feet  back  from  the  contact,  a  vein  four  feet  wide  of  fairly 
well  mineralized  rock  has  been  opened. 

The  Gloucester  group,  now  being  worked  under  bond  by  the  Dominion  Copper 
Company,  was  not  visited.  On  the  G.  H.  claim  of  this  group  is  a  ledge  of  magnetite, 
with  a  little  pyrite  and  chalcopyrite.  In  places  it  is  at  least  forty  feet  wide,  and  it 
has  been  traced  several  hundred  feet.  It  seemed  to  lie  wholly  in  the  grey  granodiorite. 
On  the  Gloucester  was  a  good  showing  of  copper  ore,  with  pyrite,  molybdenite,  calcite, 
and  quartz,  with  grey  granodiorite  on  one  side  at*  least,  but  the  country-rock  is  badly 
altered. 

A  number  of  copper  lodes  occur  in  the  grey  granodiorite  on  Tenderloin  mountain, 
where  the  rock  is  crushed,  sometimes  to  a  sort  of  *  ball '  structure,  round  which  the 
granite  material  wraps.  In  these  crushed  zones,  particularly  along  fracture  planes, 
the  mineralization  is  quite  heavy. 

In  addition  to  those  mentioned  there  are  a  large  number  of  claims  on  which  dis- 
coveries have  been  made. 

Deposits  had  been  found  in  the  older  rocks  of  the  camp — ^the  altered  basal  rocks — 
greenstone  and  altered  limestones,  granodiorite,  gabbro,  porphyritic  syenite.  Lodes 
similar  to  the  McKinley  are  likely  to  be  found  in  the  continuation  of  the  limestone 
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band  and  in  other  limestone  areas  in  the  camp.  But  deposits  are  unlikely  to  be  found 
in  the  acid  granite  ('  Valhalla  granite '  of  the  map),  the  pink  alkali  syenite  C  Bossland 
alkali  syenite'  of  the  map),  or  in  the  capping  of  Tertiary  lavas. 

The  work  done  in  the  camp  is  limited,  and  near  the  surface,  so  that  it  has  yet  to 
be  demonstrated  what  values  the  deposits  will  carry  at  depth,  and  for  the  low  grade 
deposits  that  they  can  furnish  a  large  tonnage  of  pay  grade  ore.  So  far  the  results 
on  the  McKinl^y  seem  to  be  encouraging. 

Since  none  of  the  claims  are  past  the  prospect  stage,  and  none  of  the  workings 
have  attained  depth,  it  cannot  be  definitely  stated  that  another  mining  camp  has  been 
added  to  the  British  Columbia  list.  But  the  camp  has  many  of  the  earmarks  of  a 
mineral  bearing  district.  Additional  discoveries  are  extremely  probable  and  there  seems 
to  be  a  reasonable  pro8x>ect  that  some  of  the  properties  may  develop  into  mines. 
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ROCKY  MOUNTAIN  COAL  ABEAS, 

BBTWSBN  THB  BOW  AND  7BLL0WHSAD  PA88B8. 

By  D.  B.  DowUng. 

The  completed  maps  of  the  Oascade  coal  area,  and  a  small  map  of  part  of  the  Costi- 
gran  area  on  the  Panther  river,  give,  with  some  detail,  the  topographic  features  of  all 
the  coal  areas  north  as  far  as  the  watershed  between  the  Panther  and  Eed  Deer  rivers. 
The  work  undertaken  for  the  present  season  was  to  survey  and  map  by  the  photo-topo- 
graphic method  a  portion  of  the  northward  continuation  of  the  Oascade  and  other  coal 
basins,  and  also  to  explore  the  country  to  the  north  in  search  of  other  areas,  in  the  hope 
that  workable  coal  seams  of  the  better  class  of  coal  might  be  found  nearer  the  proposed 
route  of  the  railways  through  the  Yellowhead  pass.  To  carry  out  this  programme  it 
was  necessary  to  divide  the  party  and  leave  Mr.  Malloch  to  carry  on  the  triangulation 
while  I  went  north. 

Bejoining  the  party  later  I  foimd  that  Mr.  Malloch  had  made  satisfactory  pro- 
gress with  his  work,  and  I  remained  with  him  £or  a  week  to  help  in  laying  out  the 
work  for  the  summer. 

In  going  north  to  the  Saskatchewan  we  followed  the  rocks  of  the  Oascade  coal  basin 
to  within  fourteen  miles  of  that  stream  where  they  are  finally  denuded  away  in  the 
valley  of  Babbit  creek.  Beaching  the  Saskatchewan  near  the  middle  of  July  it  was 
found  that  the  river  was  at  its  flood,  and  we  therefore  chose  it  for  our  journey  in 
search  of  the  coal  formation. 

On  the  1st  of  August  we  crossed  the  river  and  made  our  way  towards  the  head- 
wateis  of  the  Brazeau  by  ascending  White  Qoat  river  which  enters  the  Saskatchewan 
below  Sentinel  mountain,  a  peak  overlooking  the  '  Kootanie  Plain.'  From  the  head  of 
this  stream  over  the  Cataract  pass  we  reached  the  headwaters  of  the  Brazeau  and  fol- 
lowed it  down  to  the  foothills.  Turning  south  behind  the  Bighorn  range  we  traversed  a 
high  plateau  of  Oretaceous  rocks  intersected  by  several  streams  that  also  cut  through 
the  limestone  range  to  the  east,  and  at  the  southern  slope  following  a  stream  that  enters 
the  Saskatchewan  just  above  where  it  passes  the  end  of  the  Bighorn  range. 

On  our  way  southward  the  mountain  ridges  were  again  crossed  on  Sheep  river, 
where  the  coal  measures  were  seen  in  two  basins  within  the  mountains,  and  again 
in  an  upturn  in  the  foothills  to  the  east  of  the  first  range.  From  here  we  made 
our  way  south  to  the  Clearwater  and  entering  the  moimtains  on  this  stream  we  crossed 
to  the  Bed  Deer  on  a  different  trail  from  that  followed  in  the  spring.  Here  we  met 
Mr.  Malloch's  party  and  the  season's  work  was  concluded  after  necessary  observations 
from  several  triangulation  stations  had  been  taken.  The  return  to  Morley  was  made 
just  as  the  weather  seemed  about  breaking  up.    We  reached  Morley  September  20. 

The  season  was  particularly  favourable  as  fine  weather  and  clear  atmosphere  are 
necessary  to  triangulation  observations  and  photography. 
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WASHING  OANliORB  OOAL. 

The  output  of  the  mines  at  Oanmore  is  taken  hy  the  C.PJL,  and  used  almost 
exclusively  on  the  British  Columbia  section  where  the  heavy  grades  necessitate  the 
employment  of  the  best  coal  available.  In  later  years  there  has  been  found  in  the 
fine  coal  a  large  percentage  of  ash  which  formed  clinkers  on  the  grate  bars  and  these 
were  a  source  of  annoyance  to  the  engineers.  Washing  the  coal  and  more  careful  pick- 
ing was  recommended  in  the  Summary  Keport  of  this  Surv^  for  1904,  p.  118. 
This  led  to  the  installation  of  a  washing  plant  and  the  visit  I  paid  at  this  time 
was  to  learn  the  result  of  the  first  trials.  An  underestimate  of  the  amount  of  fine  coal 
produced  was  made  in  planning  the  capacity  of  the  plant  so  that  the  drying  bins  were 
too  smalL  The  washing  is  confined  to  the  material  that  passes  the  half  inch  screen. 
This  is  then  stored  for  a  couple  of  days  in  the  drying  bins  and  then  delivered  along 
with  the  freshly  mined  lump  to  the  railway  cars.  Owing  to  the  large  percentage  of  fine 
coal  produced,  only  about  half  of  it  is  washed,  as  the  storing  capacity  is  small.  In  a 
short  time  additional  bins  will  be  added, 

Th6  result  obtained  by  washing  half  the  fine  coal  and  picking  the  lump  is  that 
about  twelve  per  cent  of  the  '  run  of  mine '  is  removed  as  rock  and  the  character  of 
the  coal  has  been  thus  considerably  raised.  The  opinions  of  the  railway  engineers  were 
confiicting  as  to  the  improvement  in  the  coal,  so,  on  the  invitation  of  Mr.  A.  Stewart, 
I  visited  Field,  where  100  tons  per  day  are  being  used  on  the  heavy  grade  at  the  '  Big 
Hill.'  Here  the  cause  pf  the  varying  opinions  was  evident.  The  increased  traffic  from 
the  west  was  responsible  for  the  allotted  supply  of  fresh  coal  being  quickly  used  up  and 
the  unlucky  engineers  who  could  not  get  it  were  drawing  from  the  old  store  which  had 
been  exposed  in  the  open  for  as  long  as  six  years,  and  it  was  undoubtedly  dirty  and 
poorly  picked.  The  freshly  washed  coal  was  considered  satisfactory.  And,  as  before 
remarked,  when  the  extra  drying  bins  are  added  and  the  whole  of  the  slack  is  washed, 
the  coal  should  rank  with  the  best  in  America  for  steaming  purposes. 

PHOTOGBAPHIO  SURVEY. 

The  area  included  in  the  triangulation  accomplished  during  the  summer,  and  for 
which  it  is  expected  the  photographs  will  supply  enough  topographic  detail  to  map  on 
the  one  mile  scale,  extends  from  the  Panther  river  northwest  to  the  Olearwater,  and 
from  the  Vermilion  range  northeastward  to  near  the  outer  range.  This  area  is  roughly 
from  twenty  to  twenty-five  miles  in  length  and  about  sixteen  miles  in  width,  making 
an  area  from  320  to  400  square  miles.  This  work  was  accomplished  by  Mr.  G.  S.  Mai- 
loch  with  one  assistant/  and  he  will  this  winter  plot  the  work  thus  far  done.  A  section 
of  the  Cascade  coal  measures  he  also  carefully  measured  at  a  favourable  point  about 
half  way  between  Bed  Deer  and  Clearwater  rivers,  clearing  away  enough  of  the  surface 
to  expose  all  the  coal  seams  at  this  point. 

GENERAL  DESCRIPTION. 

The  structure  of  the  Bocky  mountains,  as  has  been  pointed  out,  consists  of  a  series 
of  long  fault  blocks  tilted  up  along  the  eastern  edge,  but  there  are  two  fault  lines  that 
may  be  considered  as  indicating  faults  of  much  greater  magnitude  than  the  others. 
These  two  are  respectively  the  break  in  front  of  the  outer  range  and  that  in  front 
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of  the  Sawback  range.  The  first  break  brings  up  Devonian  limestones  above  the 
Cretaceous  of  the  foothills,  with  the  sununits  of  most  of  the  ranges  behind  repetitions 
of  Carboniferous  beds.  At  the  Sawback  the  rocks  are  of  a  different  series  and  are 
much  older  than  in  the  ranges  in  front.  Cambrian  quartzites  and  shales  are  found 
pushed  up  over  the  top  of  the  Carboniferous.  This  change  in  the  age  of  the  beds  is 
noticeable  to  the  ordinary  traveller  in  the  different  colour  of  the  slopes.  Westward 
yellowish  coloured  rocks  predominate,  but  eastward  the  limestones  are  bluish  white. 

The  front  ranges  are  fairly  continuous,  but  the  amount  of  horizontal  displacement 
is  not  so  uniform,  so  that  the  interval  between  varies  greatly  in  width.  As  the  upper 
members  of  the  sections  of  these  fault  blocks  are  found  on  the  west  side  of  the  valleys, 
it  is  quite  evident  that  in  tlie  narrower  intervals  the  higher  members  may  be  wanting. 
This  is  generally  the  reason  that  coal-bearing  areas  which  consist  of  the  Cretaceous 
beds  just  above  the  limestone  are  not  always  continuous  strips  between  the  ranges. 
In  other  cases  the  whole  block  becomes  so  elevated  that,  even  if  there  were  originally 
coal-bearing  rocks  on  top,  the  natural  wearing  down  of  the  surface  would  affect  them 
to  a  much  greater  extent  than  when  not  so  elevated. 

Fractures  across  each  block  provide  lines  of  weakness  for  the  inauguration  of  the 
breaking  away  of  these  barriers  so  that  the  drainage  of  the  area  might  be  more  direct 
instead  of,  as  at  first,  following  the  trend  of  the  ridges.  All  the  cross  valleys  are  prob- 
ably along  these  breaks.  Many  of  them  seem  to  cross  several  ridges  and  are  generally 
in  the  direction  of  the  pressure  and  consequent  movement.  The  breaks  sometimes 
show  slight  differences  in  elevation  and  alignment  of  the  rocks  on  either  side,  but 
generally  th^  are  of  small  amount  and  may  be  spoken  of  as  pressure  slips.  These  are 
not  all  at  right  angles  to  the  general  trend  of  the  ridges  as  frequently  there  seems  to 
have  been  two  breaks  at  some  of  the  gaps — often  intersecting.  The  denudation  of  the 
loosened  material  leaves  in  that  case  a  turn  in^  the  course  through  the  ridge,  and  often 
a  low  mountain  occupying  the  centre  of  the  gap  with  the  main  streams  on  one  side 
and  a  branch  on  the  other.  Examples  of  this  feature  are  seen  on  Panther  river  in  the 
gap  through  two  ridges  and  on  Sheep  river  as  it  leaves  the  vicinity  of  the  Cascade 
coal  basin.  The  general  direction,  however,  of  most  of  the  streams  through  the  outer 
ranges,  is  in  a  fairly  direct  line,  and  would  lead  to  the  supposition  that  the  slips  often 
occur  piercing  more  than  one  fault  block. 

Panther  River. — ^This  stream,  after  emerging  from  the  mountains,  joins  the  Red 
Deer  river.  The  outer  range  here  shows  a  decided  bend  in  its  general  course  which  is 
confined  to  a  short  distance  only  on  each  side.  The  break  through  this  is  nearly  at 
right  angles  to  the  strike  which  deflects  the  stream  to  an  east  and  west  course.  Inside 
through  the  succeeding  ranges  the  course  is  more  nearly  at  right  angles  to  the  general 
trend  of  the  main  ranges.  The  interval  between  the  mountain  ranges  is  here  wide, 
and  three  areas  of  the  Cretaceous  coal-bearing  rocks  are  left  in  situ. 

Red  Deer  River, — This  stream  occupies  a  valley  which  in  a  general  way  follows 
the  rule  of  crossing  the  ranges  along  what  seems  a  cross-fracture,  but  just  before  reach- 
ing the  outer  range  it  is  deflected  to  the  south  and  crosses  the  outer  range  diagonally 
instead  of  going  through  the  gap  which  is  on  a  prolongation  of  its  upper  course.  The 
James  river,  which  rises  on  this  gap,  would  thus  appear  to  have  been,  in  the  early 
history  of  this  surface  after  the  mountains  had  been  raised  up,  the  original  channel, 
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but  a  deflection  is  evident  later  on  down^  a  line  of  syncline  and  fault  through  the  range, 
that  was  probably  more  easily  eroded.  The  outer  range  south  of  Panther  river  is  very 
near  the  second,  but  they  separate  widely  to  north  of  the  Bed  Deer,  and  in  this  basin 
there  is  a  large  block  of  the  Cretaceous  rocks  which  overlie  the  limestone.  Near  the 
Clearwater  the  beds  are  dipping  slightly  to  the  southwest,  but  the  upper  members  of 
the  limestone  series  are  there  at  so  great  an  elevation  that  the  Cretaceous  rocks  are 
found  only  on  the  tope  of  some  of  the  hills.  The  valley  of  the  Red  Deer,  which  is  cut 
through  these  measures  down  to  the  limestone,  divides  the  coal  areas  into  two  parts. 
That  to  the  south  is  in  a  compact  mass  elevated  toward  the  north,  and  the  northern 
portion,  in  more  or  less  isolated  areas. 

The  course  of  the  stream  through  the  succeeding  ranges  is  in  a  general  straight 
line,  but  the  Cretaceous  rpcks  do  not  appear  to  cross,  except  those  of  the  continuation 
of  the  Cascade  basin,  which  are  overridden  by  rocks  of  the  Vermilion  range. 

Clearwater  River. — The  valley  by  which  this  stream  is  led  through  the  ranges 
starts  near  the  Pipestone  pass  and  not  far  from  the  source  of  Siffleur  river  which  runs 
north  to  the  Saskatchewan.  At  the  crossing  of  the  Vermilipn  ranges  the  Cretaceous 
is  still  in  evidence,  but  the  coal-bearing 'beds  are  raised  above  the  level  of  the  stream. 
Eastwards  the  rocks  are  all  of  the  limestone  series  and  the  valley  penetrates  them 
deeply.  The  continuation  of  the  valley  out  through  the  foothills  has  been  abandoned, 
and  the  present  stream  is  deflected  to  the  northward  about  three  miles.  The  interval 
between  this  stream  and  the  Sheep  river  is  occupied  by  high  masses  of  flat-lying  lime- 
stones upturned  along  the  eastern  margin  in  the  outer  range,  and  interrupted  along  the 
centre  by  an  overfold  or  broken  syncline.  This  elevated  portion  forms  an  interruption 
to  the  continuity  of  the  coalfields  east  of  Cascade  basin.  These  do  not  terminate  here, 
however,  as  there  is  again  a  depression  between  the  ridges  northward,  and  coal  areas 
again  occur. 

Sheep  River. — ^This  stream  crosses  the  ranges  in  a  more  irregular  course  than  the 
other  streams  already  mentioned,  and  seems  to  have  followed  no  distinct  line  of  fracture 
or  slip.  It  rises  in  the  Sawback  range  in  two  streams,  which  unite  after  crossing  the 
Cascade  basin.  Between  the  outer  ranges  two  areas  of  coal-bearing  rocks  occur,  but 
form  rather  shallow  basins  separated  by- a  fault  of  relatively  small  throw,  as  it  brings 
up  only  the  top  of  the  Carboniferous.  At  the  gap  leading  to  the  foothills  the  river  has 
taken  a  sharp  turn  northward  along  the  strike  of  the  limestones  before  cutting  through 
the  range.  The  outer  fault  next  to  the  foothills  is  there,  an  overthrust  with  an  anticline 
in  front  of  it,  which  brings  the  top  of  the  Carboniferous  limestone  against  the  Devonian 
of  the  lower  slope  of  the  first  range.  This  anticlinal  fold  is  pressed  to  the  east  so  that 
the  down  turning  beds  are  nearly  vertical.  The  Kootanie  series,  the  coal-bearing  beds 
of  the  mountains,  are  there  exposed  just  outside  the  mountains,  but  are  steeply  in- 
clined to  the  northeast  and  much  crumpled  and  broken.  Higher  beds  succeed  them, 
but  in  a  short  distance  the  general  westerly  dip  prevails  and  a  series  of  small  faults 
parallel  to  the  mountain  range  repeats  the  same  series  of  beds  for  a  considerable  distance 
from  the  mountains.  These  appear  to  be  shales  and  thin-bedded  sandstones  of  the 
Benton  formation. 

Saskatchewan  River.-^The  upper  part  of  this  stream    was    examined    by    Mr. 
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McOoxmell  some  time  since,  and  the  rocks  are  described  as  being  mainly  of  the  Bow 
Biyer  and  Castle  Mountain  series. 

Prom  the  mouth  of  Rabbit  creek  the  stream  follows  a  lateral  yalley,  a  continua- 
tion of  that  of  Babbit  creek.  It  then  turns  across  the  ranges  and  follows  a  general 
direct  course,  which  at  the  extremity  of  Bighorn  range  is  evidently  along  a  line  of 
break,  both  a  fault  and  a  slight  slip.  All  the  ranges  crossed  by  Sheep  river  are  here 
compressed  to  a  series  that  occupies  a  width  of  only  six  miles.  The  greatest  deflection 
to  form  this  narrow  ridge  takes  place  in  the  outer  range  and  the  coal  area 
which  is  seen  on  Sheep  river  ends  high  up  in  the  hills  six  miles  south  of  the  Saskat- 
chewan. The  centre  about  which  this  outer  range  for  a  short  distance  may  be  said 
to  curve  is  the  south  end  of  an  outer  line  of  mountains,  the  Bighorn  range,  which 
starts  at  the  Saskatchewan  and  runs  parallel  to  the  mountains  as  far  as  the  Brazeau. 
The  valley  from  the  mouth  of  Babbit  creek  to  the  foothills  is  comparatively  wide,  and 
the  elevation  at  the  river  is  less  than  5,000  feet,  so  that  thie  is  a  favourable  winter 
camp  for  Indians,  as  the  open  patches  provide  good  feed  for  their  ponies.  The  old 
name  on  Palliser's  map  of  1868,  *  Kootanie  Plain,*  evidently  points  to  the  occupation 
of  the  valley  by  hunting  parties  of  Indians  from  southern  British  Columbia. 

White  Ooat  River. — This  stream  heads  in  the  lofty  range  that  is  on  the  east  of 
the  north  branch  of  the  Saskatchewan.  The  numerous  glaciers  of  this  elevated  region 
maintain  several  large  streams  which  unite  to  form  this  river.  The  largest  branch. 
Cataract  creek,  comes  from  the  northwest  between  two  ridges  and  is  fed  by  four  gla- 
ciers perched  along  the  face  of  the  western  ridge.  The  summit  of  this  branch  is  low 
enough  for  a  pack  trail,  and  the  headwaters  of  Brazeau  river  are  reached  from  this 
divide. 

West  of  Sentinel  Mountain  rai^e  the  Sawback  fault  brings  up  rocks  that  are 
probably  Cambrian,  and  the  ascent  of  the  stream  is  across  an  ascending  series  of  beds, 
which  in  the  divide  to  the  Saskatchewan  headwaters  are  capped  by  the  limestone  of 
the  Castle  Moun^tain  series.  The  beds  dip  to  the  southwest,  but  with  lessening  amount 
as  the  headwaters  are  reached,  and  appear  to  form  a  shallow  syndine  east  of  the  north 
branch  of  the  Saskatchewan.  Mount  Coleman  is  at  the  head  of  this  valley,  and  is  a 
broad,  lofty  peak.  Heavy  limestone  beds  occupy  the  summit,  showing  steep  walled 
faces  apparently  all  around,  but  in  the  lower  part  thin  bedded  rocks  have  easier  slopes. 

Brazeau  River, — The  south  branch  of  the  main  stream  rises  in  the  same  range 
as  the  White  Goat  river,  but  a  great  part  of  the  water  comes  from  the  mountains 
between  this  stream  and  the  Athabaska.  Brazeau  lake  lies  in  a  large  valley  on  the 
north  side,  which  is  about  on  the  line  of  the  great  Sawback  fault.  The  mountains  on 
the  northeast  are  of  Carboniferous  limestone,  dipping  southwest,  with  patches  of  the 
Permo-Triassic  quartzites  resting  against  them,  but  in  several  places  these  are  covered 
by  yellow  quartzites  of  the  lower  part  of  the  Bow  Biver  series,  the  line  of  fault  being 
near'  the  eastern  edge  of  the  lake.  Glaciers  at  the  head  of  this  vall^  supply  a  large 
'  part  of  the  water  issuing  from  the  lake,  and  this  is  probably  greater  than  that  of  the 
stream  so  far  followed. 

From  the  vicinity  of  the  lake  the  valley  down  to  Job  creek  is  directly  across 
mountain  ridges  made  of  inclined  blocks  of  the  Carboniferous  rocks,  with  occasionally 
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some  Devonian  showing  on  the  east  and  reddish  beds  above  the  Carboniferous  on  the 
west  At  the  mouth  of  Job  creek  the  stream  turns  to  the  left  along  the  strike  of  the 
beds  for  five  miks,  and  then  again  resumes  its  general  course,  emerging  from  the 
mountains  in  a  wide  valley  which  continues  in  a  north-northeast  course  to  the  end  of 
a  strong  ridge  of  fooihillls,  which  in  i^  short  distance  southward  rise  to  mountain 
heights — ^the  northern  end  of  the  Bighorn  range. 

Before  turning  the  flank  of  this  range  the  stream  is  joined  by  a  branch  issuing 
from  a  gap  a  few  miles  north  of  the  main  valley.  The  latter  stream  was  reached  by 
Mr.  McEvoy  on  his  journey  up  Bocky  creek  from  the  Athabaska,  and  the  mountain 
between  the  two  rivers  is  no  doubt  Mount  Dalhousie,  named  by  the  Earl  of  Southesk. 

GOAL  AREAS. 

Extension  of  Cascade  Basin. — This  area  is  the  most  peisistent  of  the  coal  areas, 
and  continues  north  to  within  fourteen  miles  of  the  Saskatchewan  river.  In  the  sec- 
tion between  the  two  branches  of  the  Bed  Deer  river  there  is  a  fold  in  the  measures 
which  runs  out  before  reaching  the  Bed  Deer,  or  was  in  the  past  eroded  away,  so  that 
the  seams  now  seen  are  in  the  block  which  is  overridden  by  Prow  mountain.  North- 
ward between  Bed  Deer  and  Clearwater  rivers  there  is  a  minor  fold  which  disturbs 
these  seams,  but  they  still  appear  to  go  under  the  limestone.  Northward  the  distance 
between  the  ranges  narrows,  and  it  is  evident  that  most  of  the  measures  are  turned 
up  again  at  the  fault  line  before  the  headwaters  of  Sheep  river  are  reached.  This  is 
seen  plainly  on  a  branch  of  Babbit  creek,  which  comes  through  the  western  range  and 
whose  valley  is  eroded  to  the  bottom  of  the  coal  measures;  this  area,  therefore,  loses 
its  value  as  a  coal  field  before  its  northern  limit  is  reached. 

Midway  between  Bed  Deer  and  Clearwater  rivers  Mr.  Malloch  measured  a  section 
of  the  coal-bearing  beds,  and  found  in  a  thickness  of  1,420  feet,  mainly  sandstones 
and  brown  shales,  twenty-four  seams  with  a  total  of  114  feet  of  coal.  Some  &i  these 
were  less  than  four  feet  in  thickness,  and  are  probably  not  workable,  but  fifteen  of  the 
larger  ones  range  from  four  and  a  half  to  eleven  feet,  and  have  a  workable  thickness 
of  coal  which  amounts  to  about  ninety-five  feet. 

PaUiser  Basin. — To  the  east  of  the  Cascade  area  a  triangular  block,  which  is 
partially  shown  on  the  map  of  the  Cascade  basin,  runs  north  to  near  the  Bed  Deer 
river,  but  in  the  northern  portions  there  is  published  no  statement  as  to  its  coal 
seams.  Last  sxmimer  Mr.  Malloch  was  in  this  field  and  noted  six  seams  or  beds  which 
oppear  to  be  fairly  free  from  folds  dipping  to  the  southwest.  This  portion  may  prove 
of  value  as  a  small  field.  In  the  elevated  region  northward  the  rocks  below  the  coal 
measures  are  exposed  along  this  trough  to  near  Sheep  river,  where  elevated  areas  of 
coal  measures  are  again  seen  and  continue  a  short  distance  north,  but  it  is  probable 
that  they  will  long  remain  untouched  as  they  are  not  easily  reached. 

Costigan  Basin, — ^The  southern  portion  of  this  was  reported  on  in  the  Siunmary 
Beport  for  1904.  This  basin  between  Bed  Deer  and  Clearwater  rivers  is  broken  up  into 
isolated  patches,  but  southward  it  is  more  compact  and  the  measures  form  a  high 
plateau  bordering  the  valley  of  the  Bed  Deer.  No  exposures  of  Cretaceous  occur  in 
the  Clearwater  valley  and  probably  there  are  none  until  near  Sheep  river,  but  this 
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northern  portion  is  not  wide  and  may  not  be  of  immediate  importance,  although  it 
ez^ds  to  within  a  short  distance  of  the  Saskatchewan. 

Bighorn  Basin. — ^Another  range  starting  at  the  Saskatchewan  and  containing  the 
general  line  of  the  front  of  the  mountains,  but  not  a  continuation  of  the  front  range 
to  the  south,  runs  northward  to  the  Braseau  river.  This  is  the  result  of  a  local  fault 
and  the  western  side  is  shoTcd  up  over  some  of  the  rocks  on  the  northeast.  This  up- 
lift tilts  up  the  beds  of  the  foothills  and  eiposes  the  lower  beds  down  through  the  coal 
measures.  !Behind  the  Bighorn  range  thei«  is  thus  brought  to  the  surface  the  same 
coal  bearing  rocks  as  are  found  in  the  mountain  basins,  and  another  coal  field  is 
available  which  extends  northward  to  past  Brazeau  river.  In  this  all  the  beds  of  the 
Kootanie  formation  are  exposed,  as  the  interval  between  the  mountains  is  wide,  and 
rocks  as  high  as  Middle  Cretaceous  are  seen  along  the  western  margin. 

The  beginning  of  this  field  south  of  the  Saskatchewan  occupies  but  a  small  tri- 
angle opposite  Bighorn  range.  The  top  beds  only  are  exposed,  but  a  few  coal  seams 
were  found.  The  upper  two  are  only  about  two  feet  each  in  thickness;  another  of 
three  feet  lies  six  feet  above  a  five  foot  seam  and  these  two  could  be  worked  together 
as  the  coal  appears  to  be  of  good  character.  A  sample  from  the  five  foot  seam  ana- 
lysed by  Mr.  M.  F.  Connor  gave: — 

Moisture 1  -85 

Volatile  combustible  matter 24  '96 

Fixed  carbon 69*70 

Ash 8-60 


100  OO 
The  small  upper  seams  are  slightly  softer  but  are  here  too  smalL  Across  on  the 
north  side  of  the  Saskatchewan  the  whole  set  of  measures  are  raised  much  higher  and 
all  the  formation  can  be  got  at  either  on  the  western  slopes  of  the  range  or  in  the  gorge 
of  Bighorn  creek,  a  tributary  from  the  west  behind  Bighorn  range.  The  tope  of  the 
measures  are  exposed  at  the  falls  and  many  seams  can  be  seen  in  this  canon.  The  lower 
ones  appear  here  to  be  generally  very  dirty  and  many  of  the  black  coal-like  streaks  are 
found  to  be  only  black  shale.  The  best  exposiire  of  coal  was  found  in  a  valley  cutting 
through  Bighorn  range  just  south  of  Brazeau  river.  This  does  not  show  as  great  a 
deposit  of  river-borne  material  as  the  valley  of  the  Brazeau  and  the  coal  measures 
which  also  cross  the  latter  are  more  easily  exposed. 

The  only  natural  exposure  here  was  of  the  upper  seam  and  the  sandstone  rib  above 
it.  Its  thickness  is  small  and  not  sufficient  to  pay  to  work  and  in  this  respect  resembles 
the  coal  on  the  Saskatchewan.   The  coal  also  is  slightly  softer,  as  are  the  others  here. 

In  prospecting  for  the  lower  seams  one  of  over  seven  feet  was  found  occupying 
about  the  position  of  the  ^ve  and  three  foot  seams  of  the  Saskatchewan  but  there  they 
are  very  dirty.  Fifty  feet  or  more  beneath  this  a  heavy  sandstone  rib  forms  a  good 
roof  for  a  seam  that  had  a  favourable  appearance;  when  this  was  cleared  its  thick- 
ness was  found  to  be  sixteen  feet  with  one  foot  of  shale  in  the  centre,  leaving  a  thick- 
ness of  good  coal  fifteen  feet.  Half  a  mile  south  in  another  gully  what  was  taken  as 
the  same  seam  had  no  shale  parting  and  we  uncovered  from  the  floor  twelve  feet  of 
very  clean  coal  without  reaching  the  roof  which  outcropped  above. 
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Theee  two  occurrences,  even  if  on  the  same  seam,  show  that  there  is  here  a  large 
body  of  coal  in  a  workable  position  having  a  dip  of  about  30  degrees  to  tiie  southwest. 

Samples  from  the  first  exposure  of  the  sixteen  foot  seam,  taken  from  both  the  top 
and  bottom  portions,  gave  the  following  analysis: — 

Moisture 2  '60 

Volatile  combustible  matter 27  '10 

Fixed  carbon 64-00 

Ash 6-40 

100-00 
Fuel  ratio. — ^Volatile  to  fixed  carbon 2-36 

-  This  is  a  good  steam  coal  and  probably  of  the  best  grade  for  coke.  The  fuel  ratio 
places  it  at  about  the  grade  of  Blairmore  and  Frank  coal,  though  it  seems  to  have  less 
ash. 
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SURFACE  GEOLOGY  OF  THE  GREAT  PLAINS  AND  BRITISH 

COLUMBIA,  ETC. 

B,  Chalmers. 

Your  instructions  to  me  in  regard  to  the  field  work  of  the  season  just  closed  were 
to  study  tlie  surface  geology  of  the  prairies  ,esi>ecially  in  the  provinces  of  Saskatchewan 
and  Alberta,  along  the  lines  of  the  Canadian  Northern  and  Grand  Trunk  Pacific  rail- 
ways, and  if  time  and  expenditure  permitted  to  spend  a  few  weeks  in  British  Columbia. 
The  proposed  investigations  were,  to  embrace,  in  as  large  a  measure  as  possible,  sub- 
jects of  an  economic  character,  and  such  materials  as  clays,  sands,  shales,  &c.,  suitable 
for  the  manufffcture  of  the  different  kinds  of  brick,  pottery,  &c.,  were  to  receive 
special  attention.  The  water  supply  of  a  number  of  the  towns  and  villages  on  the 
plains  has  been  causing  some  anxiety,  and  l^e  conditions  affecting  it  were  also  to  be 
made  the  subject  of  inquiry. 

I  left  Ottawa  on  the  28rd  of  May,  proceeding  directly  to  Winnipeg,  and  thence  to 
Dauphin  where  some  days  were  occupied  in  examining  Riding  and  Duck  mountains, 
and  a  number  of  other  places  in  the  vicinity.  Along  the  Canadian  Northern  railway 
the  country  is,  for  the  most  part,  a  plain  covered  by  the  black  loam,  described  on  a 
following  page,  while  rolling  surfaces  are  found  at  the  foot  of  the  mountains.  Follow- 
injf  the' railway  westward,  traverses  were  made  across  the  plains  in  a  number  of  places 
and  the  upper  Assiniboine  valley  was  explored.  The  black  clay,  already  referred  to, 
continues  to  form  the  uppermost  stratum  as  far  west  as  the  rolling  sand  hills  beyond 
Humboldt.  At  the  South  Saskatchewan  valley  there  is  one  of  the  finest  farming  tracts 
on  the  plains.  From  Prince  Albert  the  northern  branch  of  the  Canadian  Northern 
railway  was  followed  to  Melfort,  Swan  River  and  Dauphin.  Excellent  land  was  seen 
along  a  portion  of  this  route,  especially  in  the  Carrot  River  valley  ,and  at  Swan  river. 
On  the  north  side  of  the  Porcupine  hills  there  is  a  well-wooded  district,  which  in 
places  grows  spruce,  larch  and  hacmatack  large  enough  for  merchantable  timber. 
Great  quantities  are  treated  by  the  small  saw-mills  erected  along  this  part  of  the  rail- 
way. Arriving  at  Neepawa,  a  trip  was  taken  theUce  to  Minnedosa  and  Yorkton.  Good 
farms  and  a  nimiber  of  thriving  towns  were  observed  along  this  route.  Returning  from 
V  Yorkton  to  Minnedosa  a  trip  was  made  across  the  country  to  Estevan  where  two  days 
were  spent.  The  coal  and  brick  works  at  Estevan  were  visited,  as  well  as  those  at  Roches 
Peroee  and  Pinto  siding.  Clays  were  found  to  be  abundant  everywhere,  but  whether 
adapted  for  making  fire  brick  has  not  yet  been  ascertained.  At  Moosejaw  Mr.  W. 
White  manufactures  common  brick  and  a  limited  quantity  of  fire  brick  from  clay 
obtained  at  hills  near  Wood  mountain.  This  clay  he  hauls  to  Moosejaw  in  winter. 
The  output  of  fire-clay  could  be  greatly  increased  and  a  ready  sale  obtair^ed  if  the 
clay  could  be  obtained  at  a  less  cost 

Returning  from  Moosejaw  to  Saskatoon  the  surface  beds  in  the  valley  of  the  South 
Saskatchewan  were  examined  in  some  detail.    In  a  cutting  of  the  new  branch  of  the 
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Canadian  Pacific  railway  north  of  South  Saskatchewan  river  the  following  series  in 
descending  order  was  noted: — 

(1)  Ordinary  surface  loam,  sand  and  graveL 

(3)  Fine-grained,  stratified  sand  and  silt,  in  some  places  in  horizontal  position, 
in  others  in  wavy,  curving  heds,  having  in  some  parts  apparently  been  deposited  in 
moving  waters  of  variable  velocity. 

(8)  The  decomposed  rock  surface  beneath. 

No  boulder-day  was  seen  in  this  cutting  nor  in  one  along  the  Grand  Trunk 
railway  near  by. 

At  and  near  Prince  Albert,  on  the  North  Saskatchewan,  boulders  of  ArchsBan  rodks 
seem  to  be  scarcer  than  in  some  places  farther  south,  but  a  number  were  observed  in 
the  river  bed  and  along  its  banks. 

Terminal  moraines  of  small  dimensions  were  noted  to  the  northeast  of  North 
Battleford,  thre^  or  four  miles  from  the  Saskatchewan  river.  They  evidently  belong 
to  the  latest  ice  period,  for  stratified  sands  and  gravels  occur  beneath  them.  The  wide 
valley  of  the  Saskatchewan  here  for  four  or  five  miles,  has  been  almost  wholly  eroded  in 
the  surface  beds  since  the  ice  period  referred  to.  The  prairie  is  at  the  same  level  on 
both  sides  of  the  river.  Terraces  occur  at  high  levels;  som^  quite  distinct  at  300  feet 
above  the  river  and  others  at  less  altitudes. 

At  the  Canadian  Northern  Railway  bridge  crossing  the  Saskatchewan  above  Battle- 
ford,  boulder-clay  is  exposed  in  cuttings  on  both  sides  of  the  river,  showing  that  the 
ancient  valley  here,  at  all  events,  was  partly  filled  with  it  This  part  of  the  Saskatche- 
wan valley  has,  therefore,  been  inter-  or  pxe-gladaL 

At  Lloydminster  settlement  there  is  another  of  these  wide  'fiihallow  basins  with  a 
Uaok  day  or  gumbo  soil,  bo  common  on  the  first  and  second  prairie  steppes. 

Between  this  and  Edmonton  there  is.  a  good  deal  of  bush  country  and  stimips  of 
poplar,  willow,  &c.,  with  open  spaces  between.  In  the  valley  of  the  Saskatchewan  there 
are  fiats  of  varying  width  with  a  rich  black  soil.  This  is  the  character  of  the  country 
to  Edmonton  and  b^ond  it. 

Edmonton  stands  on  the  north  bank  of  the  Saskatchewan  river  in  a  fine  agricul- 
tural region  extending  to  the  north,  east  and  west.  The  ever-recurring  black  vegetable 
soil  covers  the  surface  to  variable  depths,  and  poplar  and  willow  groves  are  a  prevail- 
ing feature*  At  Strathcona  on  the  south  side  of  the  river  similar  features  charac- 
terize the  plain. 

The  Saskatchewan  valley  here  contains  thick  beds  of  clay  suitable  for  the  manu- 
facture of  brick,  tiles,  pressed  brick,  &c.  Fire  brides  have  also  been  produced  by 
Messrs.  P.  Anderson  &  Co.,  from  certain  days  near  their  works  in  East  Strathcona. 
With  this  brick  Mr.  Anderson  has  lined  his  furnace  and  informs  me  that  it  has  stood 
the  test  for  four  years. 

The  Oreat  Plains. — ^The  plains  or  prairies  of  the  Canadian  Northwest  are  really 

tlM  upper  or  northern  extension  of  the  great  valleys  of  the  Mississippi  and  Missouri 

rivers  into  Canada.    As  has  been  shown  by  the  late  Dr.  O.  M.  Dawson*  these  plains 

rise  gradually  from  east  to  west  in  the  form  of  steppes,  being  800  or  900  feet  above  sea- 

*  Tbe  Qeologf  and  Reioarces  of  the  Forty-  ninth  Parallel,  pp.  3-6. 
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level  at  or  near  Winnipeg,  while  at  the  foot  of  the  Rocky  mountains  they  are  4,000 
feet  or  more.  This  ascent  is  not  regular,  however,  each  steppe  having  certain  features 
peculiar  to  itself-  Elevations  called  mountains  occur  in  a  number  of  places.  The 
steppes  are  best  seen  along  the  main  line  of  the  Canadian  Pacific  railway.  Though 
these  prairies  may  be  called  plains,  the  term  can  hardly  be  applied  strictly  to  the 
features  of  the  second  and  third  steppes,  which  in  many  localities  have  a  rolling  aspect 
and  numerous  inequalities  of  the  surface. 

The  materials  constituting  the  surface  deposits  of  this  great  prairie  region  are  of 
different  kinds,  as  is  shown  by  the  following  general  section  of  the  beds  in  descending 
order : — 

1.  A  dark  or  blackish,  tough  clay,  containing  some  sand  and  silt,  but  nevertheless 
forming,  when  wet,  a  soft  tenaceous  mass,  very  sticky  and  coherent.  In  dry  weather 
it  bakes  and  becomes  almost  as  hard  as  a  brick.  In  the  western  United  States  this 
deposit  is  usually  called  *  gumbo,'  and  the  name  is  gradually  being  adopted  in  Mani- 
toba and  the  new  provinces. 

The  thickness  of  this  deposit  is  variable;  sometimes  it  is  only  a  few  inches,  while 
in  local  areas  it  is  eight  to  ten  feet  or  more.  It  occurs  in  all  the  hollows  of  the  first 
and  second  steppes  and  occasionally  on  the  higher  grounds,  though  on  the  latter  in  a 
comparatively  thin  sheet  and  in  flat,  wet  areas.  The  more  elevated  grounds  and  the 
ridges  and  hiUs  are  generally  devoid  of  it.  So  far  as  it  has  been  studied  it  seems  to  be 
a  vegetable  formation,  which  in  the  lower  grounds  grew  in  shallow  lakes,  ponds  and 
swamps,  accumulating  in  situ  for  ages.  Dead  and  decayed  water-and-marsh  plants, 
together  with  peat  and  other  vegetation  growing  in  moist  places,  seem  to  make  up  the 
biilk  of  this  deposit.  The  intermixed  fine  sand  and  silt  have  probably  been  carried 
into  the  swamps  and  ponds  by  rains,  wind,  &c.,  from  the  higher  and  drier  grounds 
surrounding  them.  The  occurrence  of  this  black  soil  on  the  higher  level  tracts  in- 
dicates that  these  were  also  marsh  and  swamp  lands  at  one  time.  The  wide  horizontal 
areas  covered  by  this  formation  shows  that  it  must  have  been  formed  in  water  that  was 
very  shallow.  On  the  first  and  second  prairie  steppes  it  does  not  seem  that  this  black 
soil  could  have  any  other  but  a  lacustrine  origin,  but  on  the  third  steppe  in  Alberta 
it  is  possibly  of  sub-aerial  growth  in  some  places,  unless  the  levels  of  the  country  have 
changed  very  considerably  since  its  deposition  or  growth.  In  the  latter  district  it  must 
be  admitted  that  the  areas  occupied  by  this  black  soil  are  not  in  all  places  in  the 
horizontal  attitude  in  which  they  usually  occur  in  Manitoba,  where  it  is  so  wide-spread. 
This  fact  and  its  thickness  in  the  province  last-mentioned  would  indicate  that  it  was 
a  region  of  shallow  lakes,  marshes  and  bogs  for  a  long  time.  This  black  soil  is  the 
formation  which  makes  the  plains  so  fertile. 

2.  Beneath  the  black  loam  just  described,  a  grey  clay  of  variable  thickness  occurs 
almost  everywhere  on  the  plains.  From  this  clay  considerable  quantities  of  conunon 
brick  are  manufactured.  It  seldom  exceeds  a  thickness  of  four  or  five  feet,  and  gen- 
erally contains  more  or  less  sand,  and  frequently,  a  few  pebbles. 

3.  Below  this  lies  a  harder  clay,  somewhat  similar  to  No.  2,  but  with  compact, 
rusty  strata,  often  called   'hardpan.'     These  harder  strata  sometimes  alternate  with 
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clays  of  a  pebbly  or  coarse  texture.  In  the  Red  River  valley  this  member  of  the  series 
has  been  found  forty  feet  thick  or  more.  Westward  it  becomes  thinner,  or  rather  is 
often  replaced  by  other  beds. 

This  series  of  deposits  with  the  local  variation  observed  in  it  mny  be  found  over 
most  of  the  plains.  In  many  places,  sand,  gravel  and  silts,  often  of  considerable  thick- 
ness, are  intercalated,  while  in  riyer  valleys  fluviatile  deposits  are  found  to  contain 
clays  suitable  for  the  manufacture  of  bricks,  tiles,  &c.  In  descending  order,  generally 
speaking,  these  fluviatile  beds  consist  of  (1)  clay;  (2)  gravel  and  sand,  or  sometimes 
silts  ;  (3)  sand,  ten  to  twelve  feet,  and  a  harder  clay  beneath — ^thickness  unknown.  This 
may  be  partly  boulder  clay. 

An  interesting  section  of  the  surface  beds  was  seen  in  the  bank  of  the  Canadian 
Pacific  irrigation  canal  along  the  Bow^iver,  about  four  miles  below  Calgary.  These, 
in  descending  order  are  as  follows :  (1)  Sand  and  gravel,  from  a  few  inches  to  a  foot 
or  more;  (2)  eight  to  ten  feet  of  stratified  clay;  (3)  boulder-clay  twelve  to  fifteen  feet; 
contains  numerous  boulders  of  all  sizes  up  to  two  feet  in  diameter,  but  only  one  or  two 
small  ones  that  might  be  called  Laurentian.  In  this  boulder  clay  there  occurs  a  len- 
ticular seam  of  stratified  gravel  and  sand,  two  or  three  feet  thick,  which  was  seen  to 
thin  out  to  an  edge  in  one  direction  and  disappear,,  and  apparently  did  so  in  the  other. 
This  resembles  the  intercalated  stratified  gravels  and  sands  observed  in  the  Scottish 
boulder-clays,  and  described  by  Prof.  J.  Geikie  in  the  '  Great  Ice  Age.'  (4)  Decom- 
posed sandstones. 

At  Medicine  Hat  there  is  a  good  section  of  the  surface  beds  at  the  brick  yard  of 
Messrs.  Purmal  Bros.  These  appear  in  the  face  of  the  bank  or  cut  to  be  150  feet  thick, 
while  the  rock  surface  is  said  to  be  fifty  feet  lower.  It  appeared  to  me,  however,  that 
the  lower  part  of  the  section  is  merely  the  weathered  edges  of  the  Cretaceous  rocks  of 
the  district. 

GLACUTION,  BOULDEB-CLAY  AND  BOULDERS. 

Though  boulders  from  the  Archaean  and  other  rocks  lying  to  the  north  of  the 
plains  occur  scattered  over  them  in  trails  and  patches  up  to  within  fifty  or  100  miles  of 
the  Rocky  mountains,  yet  the-  quantities  of  boulder-clay  found  upon  these  plains  are 
limited  and  sporadic.  Both  boulders  and  boulder-clay  usually  occur  in  belts  which 
range  generally  north  and  south,  or  northeast  and  southwest,  though  occasionally  these 
belts,  or  moraines  as  they  are  sometimes  called,  have  an  east  and  west  trend.  At  all 
events,  they  do  not  seem  to  have  been  laid  down  regularly  or  in  continuous  beds  upon 
the  surface  of  the  region.  Whether  this  is  really  the  result  of  the  original  mode  of 
deposition,  however,  or  is  due  to  subsequent  denudation  remains  to  be  determined.  A 
feature  of  the  boulder-clay  may  be  noted,  namely,  that  it  is  often  found  massed  against 
the  north  or  northeast  sides  of  the  hills,  while  the  central  part  of  the  mountain  is 
generally  occupied  with  deposits  of  stratified  materials,  and  wherever  any  contact  of 
the  two  is  seen  the  latter  is  found  beneath  the  boulder-clay.  This  fact,  along  with 
others  referred  to  later,  tends  to  support  the  view  that  these  mountains  are  really 
remnants  of  a  former  surface  of  the  plains  which  stood  as  high  then  as  their  present 
summits  now  do. 

Owing  to  the  irregular  occurrence  of  the  boulder-clay  its  position  in  the  series 
is  difficult  if  not  impossible  to  determine;  in  other  words,  it  cannot  be  stated  with 
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certainty  whether  a  deposit  of  boulder-day  is  upper  or  lower.  The  evidence,  there- 
fore, as  to  two  or  more  boulder-clays  on  the  plains  is,  after  all,  rather  uncertain. 

Ice  strisa  are  rarely  seen  on  the  plains,  but  near  their  northern  limits  the  older 
rocks  are  abundantly  scored.  The  principal  evidence  we  have,  therefore,  regarding 
ioe  movements  acroas  the  prairie  region,  is  that  of  the  transport  of  boulders  and 
boulder-day  itself,  and  these,  as  far  as  observed^  only  show  sudi  movements  along 
certain  lines. 

Drainage  features. — The  drainage  features  of  the  plains  are  most  interesting. 
The  Saskatchewan  river,  with  its  numerous  tributaries,  is  evidently  the  oldest  of  theseT 
and  is  one  of  the  most  important  physical  features  of  the  country.  The  erosion  and 
trenching  of  the  Eodcy  mountains,  and  the  distribution  of  the  materials  comi>osing^ 
the  surface  deposits  of  the  higher  parts  of  the  prairie  are  largely  the  work  of  this 
river.  These  materials,  on  the  third  or  highest  prairie  steppe,  have  been  derived 
almost  directly  from  the  mountains  The  loose  silty  and  arenaceous  character  of  much 
of  the  materials,  however,  renders  them  exceedingly  mobile,  or  easily  moved  from 
higher  to  lower  levels.  Eivers  and  brooks,  rains,  winds,  frost  and  snow  denude,  and 
cause  them  to  be  thus  readily  moved,  and  their  transport  eastward  from  higher  to 
lower  levels  and  the  consequent  reduction  of  large  portions  of  the  plains  to  a  com- 
paratively uniform  surface  seems  to  be  largely  due  to  this  cause.  There  are,  however, 
a  number  of  features  connected  with  the  denudation  and  levelling  of  the  plains  which 
lend  countenance  to  the  hypothesis  of  a  fluvial  and  lacustrine  stage  preceding  the 
present.  The  existence  of  old  river  valleys  and  lake  basins  now  empty  of  water,  or 
nearly  so,  the  former  high  level  of  many  of  the  lakes  and  of  portions  of  the  prairies, 
as  shown  by  old  shore  lines  and  flat-topped  eminences  called  moimtains,  support  thia 
view. 

BRITISH  OOLUHBU. 

The  surface  deposits  of  British  Columbia  are  somewhat  different  from  those  of 
the  great  plains.  The  black  clay  or  vegetable  deposit  is  not  often  seen  there,  the 
materials  consisting  largely  of  gravels,  sands,  silts  and  clay.  The  heavier  precipita- 
tion and  the  extensive  denudation  which  the  western  slope  of  the  Cordillera  has  under- 
gone carried  away  much  of  the  eroded  material.  Except  in  the  river  flats,  which  are 
comparatively  narrow  until  we  approach  the  Pacific  coast,  the  level  surfaces  are  few 
and  limited.  The  valley  of  the  Fraaer  river,  however,  exhibits  some  fine  terraces  and 
meadows  in  its  lower  reaches,  and  where  these  i^fe  overflowed  by  spring  floods  period- 
ically there  is  a  black  loamy  soil.  These  remarks  apply  more  particularly  to  the  main- 
land; but  the  surface  deposits  of  Vancouver  island,  so  far  as  examined,  appear  to  be 
very  much  the  same. 

OLATS  SUITABLE  FOR  ECONOMIO  PURPOSES. 

Clays  are  common  in  the  prairies  and  British  Columbia,  and  bricks  are  manuf acc 
tured  at  or  near  all  the  principal  towns.  The  clays  of  the  plains,  however,  contain 
lime,  as  they  are  largely  derived  from  the  shales,  limestones  and  other  rocks  of  the 
prairie  and  Bocky  mountains.  Iron  and  other  substances,  as  for  example  soda« 
potash,  magnesia,  &c.,  are  also  foimd  in  them  and  are  more  or  lees  detrimental  to  clays 
intended  to  be  used  for  refractory  products  such  as  firebrick,  i>ottery,  &c 


Digitized  by 


Google 


SUMMARY  BSPOBT  78 

SESSIONAL  PAPER  No.  26 

Though  ordinary  brick  days  are  so  widely  distributed  over  the  prairies  th^  are 
quite  thin  in  many  plaoes,  and  vary  in  character  and  composition. 

In  British  Columbia  bricks  are  made  in  several  places,  especially  at  or  near  the 
towns.  Pressed  brick,  firebrick  and  sewer  pipes  are  manufactured  at  Victoria,  Eraser 
river  and  other  places.  Qood  fireclays  occur  at  Ladysmith  and  Oomox,  and  on  the 
mainland  at  Matsqui  on  the  west  side  of  Eraser  river. 

A  highly  plastic  ferruginous  clay,  whibh  might  be  used  as  a  pigment,  occurs  on 
Tezada  island. 

Erom  the  north  arm  of  Burrard  inlet  a  good  brick  clay  has  been  obtained. 

'  A  fairly  refractory  firebrick  could  be  made  from  an  under-day  which  occurs  in 
Granite  creek,  Yale  district,  and  in  the  Kamloops  division  of  the  same  district  another 
deposit  of  good  clay  is  found  up  Guichon  creek.' 

Clays  of  economic  value  have  also  been  noted  on  Michel  creek,  East  Kootenay, 
and  on  Arrow  lake.  West  Kootenay. 

Large  cement  works  are  now  under  construction  at  Exshaw,  east  of  Banfi.  They 
are  situated  near  the  Canadiam  Pacific  Railway  track.  Another  extensive  establish- 
ment of  the  same  kind  is  being  erected  in  the  vicinity  of  Calgary. 

WATER  SUPPLY. 

A  good  deal  of  discussion  has  taken  place  recently  in  regard  to  the  water  supply 
of  the  great  plains.  The  past  summer  having  been  very  hot  and  dry,  attention  was 
more  particularly  directed  to  the  scarcity  and  impure  quality  of  the  water  in  at  least 
some  districts.  The  chief  deleterious  substances  found  in  it  are  said  to  be  soda  and 
potash  (generally  known  here  as  alkali)  and  magnesia.  Not  only  are  the  waters  of 
the  lakes  impregnated  with  these  substances,  but  many  of  the  rivers  and  brooks  also 
contain  them. 

In  spite  o'f  the  prevalent  belief  that  the  waters  of  the  lowest  part  of  the  plains  are 
more  highly  charged  with  unwholesome  substances  than  are  those  of  the  highest  parts 
to  the  west,  it  has  been  found  that  there  is  litttle  if  any  difference,  and  that  the 
rivers  as  they  debouch  from  the  Rocky  mountains  contain  alkali  and  other  unwhole- 
some ingredients.  But  it  is  not  only  the  impure  water  with  which  so  many  of  the 
towns  and  villages  on  the  prairies  are  troubled;  it  is  also  the  bad  drainage  or 
sewerage.  Owing  to  the  level  character  of  so  much  of  the  country  the  drainage  is 
extremely  sluggish  in  some  parts,  and  several  of  the  towns  have  really  been  built  on 
sites  where  there  is  no  outlet  of  discharge  or  means  of  carrying  it  off.  A  serious 
problem  faces  them,  therefore,  and  unless  means  are  taken  at  once  to  obviate  these 
conditions  dangerous  consequences  may  follow. 

The  quality  of  the  soil  in  the  Great  Plains  is  considered  to  be  excellent,  yet  here  as 
elsewhere  the  growth  of  vegetation  depends  to  a  large  extent  upon  the  quantity  of  rain 
that  falls.  Wherever  there  is  sufficient  moisture  crops  grow  bountifully.  Even  in  the 
arid  tracts  irrigation  has  proved  that  the  soil  is  rich  in  all  the  elements  which  tend  to 
fertility,  and  only  requires  the  necessary  quantity  of  moisture  to  enable  it  to  produce 
good  crops.  The  black  loamy  soils  i^th  day  underneath  are  considered  the  richest  on 
the  prairies.    But  all  soils  are  fertile  with  a  moderate  amount  of  rainfall. 
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In  British  Columbia  the  soil  is  different  from  that  of  the  prairies.    Clays,  sands, 
silts  and  gravels  prevail  everywhere,  however,  and  the  central  part  of  British  Columbia 
has  been  found  a  good  fruit-growing  district 

FORESTS. 

On  the  prairies  there  is  very  little  forest  growth  observed  until  we  apiwoach  the 
Saskatfihewan  river  and  lakes,  though  clumps  of  poplar  and  willow  occur  in  the  more 
humid  parts.  These  increase  in  extent,  however,  and  the  trees  also  increase  in  size 
'as  we  proceed  northward.  In  certain  areas,  as  for  example  in  the  Riding,  Duck  and 
Porcupine  mountains,  there  is  a  forest  growth  in  which  spruce  is  large  enough  to  be 
used  as  lumber.  North  of  the  Saskatchewan  river  many  valuable  timber  lands  exist 
(except  in  Alberta  to  the  north  of  Edmonton)  and  a  number  of  saw  mills  along  the 
banks  of  this  river  are  operated  by  lumbermen.     Spruce  lumber  is  the  chief  product. 

MARINE  DEPOSITS  AND  SHORE   LINES. 

None  of  the  surface  deposits  of  the  Great  Plains  appear  to  have  been  formed  be- 
neath the  sea,  and  consequently  any  terraces  or  shore  lines  observed  must  have  been 
built  up  along  the  borders  of  lakes  or  on  the  banks  of  rivers.  Marine  fossils  have  not 
been  found  in  them.  In  British  Columbia,  however,  evidences  of  a  former  lower  level 
of  the  land  with  reference  to  the  sea  have  been  noted.  These  occur  in  the  Eraser  River 
valley  and  around  Burrard  inlet.  In  the  last-mentioned  place  terraces  were  observed, 
the  heights  of  which  were  measured  by  aneroid.  Two  of  these  facing  the  inlet  TPere 
foun4  to  be  830  arfd  355  feet  above  sea  leveL  The  latter  terrace  is  \meven,  however, 
and  much  denuded  and  boulder  strewn.  The  rough  wooded  character  of  the  mountain 
slope  prevented  observations  from  being  made  at  higher  levels. 
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ON  EXPLORATIONS  ALONG  THE  LINE  OF  THE  GRAND  TRUNK  PACIFIO 
RAILWAY  BETWEEN  PORTAGE  LA  PRAIRIE  AND  EDMONTON. 

Prof.  J.  Maeaun 

Early  in  May  I  received  your  instructions  to  proceed  to  Portage  la  Prairie  and 
from  thence  to  make  an  examination  of  the  country  on  both  sides  of  the  Grand  Trunk 
Pacific  as  far  as  Edmonton,  Alberta.  Besides  making  notes  on  the  agricultural  capa- 
bilities of  the  districts  passed  over  I  was  also  to  pay  attention  to  the  natural  history 
and  make  collections  of  plants,  birds  and  manunals.  The  appended  summary  will  show 
in  brief  the  results  obtained. 

I  left  Ottawa,  Jun^  1,  and  proceeded  to  Portage  la  Prairie.  My  party  consisted  of 
Mr.  William  Herriot,  of  Gait,  Ont.,  who  assisted  me  with  the  botany;  Mr.  George 
Atkinson,  of  Portage  la  Prairie,  who  came  as  cook  and  ornithologist;  and  Mr.  Ben. 
Younghusband,  who  had  charge  of  the  horses.  We  were  ready  to  start  on  June  8,  but 
owing  to  continued  wet  weather  we  did  not  leave  Portage  la  Prairie  until  Junje  11. 

On  August  3,  1872, 1  had  been  at  Portage  la  Prairie  with  Mr.  Sandford  Fleming 
and  found  only  the  Hudson's  Bay  Company's  post,  and  no  settlement  beyond  Rat 
creek.  Beyond  that  creek  extended  an  unbroken,  deserted  wilderness  to  Edmonton. 
Seven  years  later  when  I  again  passed  through  the  country  settlements  were  being 
formed  at  many  points  east  of  Fort  Ellice,  and  on  the  publication  of  my  report  of 
1879,  a  rush  took  place  to  the  Qu'Appelle  valley,  which  has  since  grown  until  now  a 
continuous  wheat  field  extends  for  fully  200  miles.  The  conclusions  regarding  the 
fertility  of  the  soil  which  I  published  in  1872,  1879  and  1880  have  been  practically 
illustrated  by.  the  results  obtained  by  actual  experiment.  At  this  time  it  is  conceded 
by  all  observers  that  the  growth  of  grain  throughout  the  whole  of  what  was  formerly 
called  the  '  Fertile  Belt '  is  no  longer  an  experiment,  but  an  actual  fact  and  can  be 
relied  on  for  all  time.  This  being  a  known  fact,  my  work  in  Manitoba  was  merely  one 
of  comimrison  with  the  line  of  the  Canadian  Pacific  railway,  which  lay  to  the  south  of 
the  Grand  Trunk  Pacific.  Keeping  this  in  mind,  I  took  the  road  from  Portage  la 
Prairie  and  passed  through  Bagot,  McGr^or,  Austin  and  Sidney,  at  which  point  we 
left  the  road  and  kept  on  northwesterly,  passing  near  Petrel  and  Woodlea  to  Forrest. 
From  thence  we  passed  through  Carnegie,  Pendennis  and  Westwood,  camping  on  Oak 
river.  ~  All  the  country  traversed  up  to  this  time  had  been  long  settled  ami,  with  the 
exception  of  the  sandhills,  was  nearly  all  fenced  and  ocgupied.  The  Grand  Trunk 
Pacific  passes  through  the  most  fertile  part  of  the  district  about  ten  miles  north  of 
Carberry,  and  will  draw  much  traffic  from  this  rich  region. 

Owing  to  the  absence  of  roads  and  the  destruction,  of  the  old  trails,  we  found  it 
very  difficult  to  get  across  the  country,  but  this  enabled  us  to  see  more  of  the  land 
and  my  constant  record  was  rich  soil  and  inmiense  wheat  fields.  From  our  camp  on 
Oak  river  we  passed  northwesterly  to  Hamiota,  through  an  almost  continuous  wheat 
field  and  for  nine  miles  beyond  on  the  way  to  Birtle  the  same  character  of  country 
was  observed. 
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After  leaving  Hamiota  we  decided^  to  reach  the  mouth  of  the  Qu'Appelle  by  way 
of  Birtle,  as  south  of  this  point  the  G.  T.  P.  took  the  valley  of  the  Assiniboine.  Owing* 
to  the  heavy  rains  and  bad  trails  we  found  much  difficulty  in  forcing  our  way  to 
Birtle.  We  were  well  repaid,  however,  as  we  were  able  to  traverse  many  miles  of 
country  sparsely  settled^  but  naturally  rich,  though  at  present  wet  and  much  broken 
up  with  ponds  and  marshes. 

Our  information  as  to  routes  being  inaccurate,  we  went  from  Birtle  to  Fort  Ellice 
and  had  to  return  to  the  east  side  of  the  Assiniboine,  and  go  up  the  river  to  St.  Lazare 
where  the  Q.T.P.  crosses  over  to  the  mouth  of  the  Qu'Appelle.  Here  we  encountered 
an  awful  thunder  storm,  when  the  rain  fell  in  torrents  for  twelve  hours.  On  June 
29,  we  crossed  the  river  and  travelled  by  way  of  Spy  Hill,  Kedpath,  Kiversdale  and 
northwesterly,  to  Yorkton,  Here  we  obtained  supplies  and  passed  westward  to  near 
Willowbrook  and  thence  to  Hirzel,  where  we  again  reached  the  G.T.P.  From  this 
time  forward  we  were  never  more  than  ten  miles  from  the  proposed  line  until  we 
reached  £dmon<ton,  and  most  of  the  distance  was  on  the  engineer's  trail. 

All  the  country  from  the  Assiniboine  westward  to  Touchwood  and  over  twenty 
miles  beyond  is  more  or  less  covered  with  wood,  although  there  are  often  great  stretches 
of  prairie  interspersed  with  it.  Ponds,  marshes,  rich  bottoms  and  often  numerous 
lakes  are  scattered  without  order  throughout  the  whole  country.  Owing  to  the  heavy 
rains  of  June  and  early  July  there  was  a  superabundance  of  water  as  far  as  Touchy 
wood,  but  west  of  that  there  was  a  marked  change. 

Everywhere  the  soil  was  rich,  chiefly  black  loam,  and  wheat,  and  all  other  crops 
were  most  luxuriant.  In  the  Beaver  hills,  the  soil  was  excellent  and  wood  was  most 
abundant.  At  the  Indian  Mission  near  Touchwood,  we  found  excellent  wheat  and  in 
the  garden  at  the  Post  all  the  vegetables  of  the  finest  quality  usually  found  in  eastern 
gardens.  For  twenty  miles  after  leaving  Touchwood,  the  G.T.P.  passes  through  hills 
or  rolling  country  all  of  which  could  be  cultivated,  and  will  be  when  communication 
is  opened  up.  This  district  has  many  settlers  now,  and  will  soon  fill  as  all  the  soil 
is  good. 

After  leaving  Touchwood  the  hills  began  to  flatten  out  and  there  was  less  wood  and 
brush  and  more  prairie.  Settlers'  huts  could  be  seen  in  all  directions  after  the  prairie 
was  reached,  and  about  five  miles  b^ond  its  eastern  limit  the  G.T.P.  took  a  straight 
course  for  one  hundred  miles  to  Saskatoon.  This  one  hundred  miles  is  almost  all 
prairie  and  as  far  as  the  eye  can  see  in  all  directions  from  almost  any  point,  nothing 
meets  it  except  gfass  and  flowers  and  occasional  homesteads,  where  there  are  settlers 
who  are  established  on  the  open  treeless  prairia  All  the  crops  were  good,  no  matter 
in  which  direction  we  went,  and  the  opinions  I  held  of  this  same  region  in  1879  were 
amply  fulfilled  in  1906.  There  is  practically  no  bad  land,  and  the  alkaline  flats  or 
'  bad  lands '  of  former  writers  are  the  best  wheat  fields  of  to-day.  On  these  extensive 
prairies  the  settler's  first  work  is  the  erection  of  a  sod  house  and  the  digging  of  a  well, 
and  then  he  is  established.  Fine  oats,  barley,  potatoes  and  sometimes  wheat  were 
found  on  last  spring's  breaking,  and  some  settlers  would  have  nearly  all  they  needed 
for  the  winter  on  land  broken  this  year. 

When  we  reached  Saline  creek,  or  the  discharge  of  QuiU  lakes,  we  turned  north 
for  nearly  two  miles,  and  found  excellent  wheat,  and  settlers  who  had  been  there 
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for  several  years.  West  of  the  creek  the  land  continued  good  right  up  to  Boulder 
(Stony)  lake.  Owing  to  white  mud  flats  at  the  south  end  of  this  lake,  we  were  obliged 
to  travel  around  the  north  end  of  it.  Passing  up.  the  east  side  of  the  lake,  the  soil 
became  sandy,  but  the  crops  were  equally  as  good  as  those  on  heavier  soiL 

After  passing  round  the  head  of  the  lake  we  htid  four  miles  of  boulders  to  croes 
where  the  land  was  useless  as  the  stones  were  quite  close  together.  Passing  these  the 
country  continued  level  for  ten  miles,  then  we  passed  through  a  belt  of  iwplars  and 
wiUows  and  from  them  into  a  series  of  bare  hills  containing  much  gravel.  After  the 
hills,  we  crossed  a  wide  plain  lying  south  of  Little  Manitou  lake.  On  this  plain  the 
soil  was  dry  but  rich,  but  water  was  scarce  and  wood  was  altogether  wanting. 

•  An  examination  of  Little  Manitou  lake  was  made.  It  was  found  in  a  deep  valley 
with  very  bitter  water  and  margin  of  boulders  on  the  south  nearly  a  mile  broad.  The 
surface  in  the  vicinity  of  the  lake  was  very  dry  and  stony  and  this  was  the  character- 
istic for  the  next  ten  miles,  and  few  settlers  had  taken  up  land.  After  this  the 
character  of  the  country  changed,  the  grass  became  long  and  green  and  in  numbers  of 
places  the  grass  on  the  open  prairie  had  been  cut  for  hay,  and  great  stacks  were  seen 
on  every  hand.  From  this  to  Saskatoon,  a  distance  of  over  forty  miles,  the  land  was 
almost  all  fit  for  the  plough  and  much  of  it  had  been  taken  up  within  the  last  foiur 
years. 

Owing  to  the  change  in  colour  of  the  soil  from  a  black  to  a  brown  loam,  eastern 
people  would  be  tempted  to  speak  slightingly  of  the  land,  but  in  no  case  did  poor  crops 
appear,  and  at  the  Frank  settlement,  twenty  miles  east  of  Saskatoon,  We  passed  through 
fields  of  wheat  as  fine  as  any  we  had  seen  in  Manitoba.  The  soil  contains  a  certain 
percentage  of  sand,  which,  instecui  of  being  detrimental,  according  to  a  leading  farmer 
in  the  district  is  beneficial,  as  it  withstands  drought  better  and  heavy  rains  are  not 
injurious.  Frost  has  never  done  any  damage,  and  my  opinion  is  that  the  soil  is  a 
naturally  warm  one  and  the  heat  is  retained  at  night  instead  of  being  radiated  as  in 
the  case  of  black  soils.  I  was  constantly  struck  by  the  remarkable  luxuriance  of  every- 
thing grown  in  the  country  between  Saskatoon  and  Touchwood,  a  distance,  as  the  crow 
flies,  of  125  miles.  Wheat,  oats,  barley,  flax  and  potatoes  were  constantly  good,  except 
where  they  were  very  late  in  being  planted  or  sown. 

I  am  quite  safe  in  saying  that  all  the  land  from  Touchwood  to  Saskatoon  is  suit- 
able for  wheat-growing  except  the  stony  tracts  around  Boulder  lake  and  Little  Mani- 
tou lake.  Nearly  all  tthe  country  is  level  or  gently  rolling  and  fit  for  the  plough,  and 
the  Grand  Trunk  Pacific  will  open  up  an  immense  extent  of  wheat  lands  which  would 
otherwise  have  no  outlet. 

When  we  were  at  Saskatoon,  during  the  last  week  in  July,  scores  of  houses  were 
in  course  of  erection.  Having  obtained  the  necessary  supplies  and  made  some  repairs 
to  harness  and  waggons,  we  started  west  on  the  afternoon  of  July  28,  and  drove  six- 
teen miles.  Our  way  led  through  the  Smith  settlement,  in  which  there  were  many 
excellent  farms,  and  where  immense  wheat  fields  met  the  eye  on  every  hand.  This 
old  settlement,  Summerdale,  stands  next,  in  my  mind,  to  the  splendid  farms  we  saw 
north  of  Carberry,  in  Manitoba.  Passing  through  the  settlement,  we  saw  fields  of 
poor  wheat  amongst  the  very  best,  and  learned  from  a  farmer  the  cause.    The  spring 
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was  cold  and  backward  and  all  wheat  looked  well  when  it  came  up,  but  that  on  the 
best  worked  land  seemed  to  get  chilled  at  the  time  of  the  cold  rains  in  May,  as  it 
never  recovered. 

The  country  which  we  travelled  over  was  thickly  settled  for  about  ten  miles,  after 
which  it  became  more  or  less  sandy,  with  alkali  flats  for  five  miles.  Then  for  twenty 
miles  to  the  crossing  of  Eagle  creek  there  were  many  settlers.  Beyond  the  creek  there 
were  very  few  settlers,  but  the  land  seemed  suitable  all  the  way  to  the  Bare  hills.  This 
district  has  little  water  and  no  wood,  and  west  of  it  is  the  Bare  Hills  district,  so  named 
because  they  are  without  tree  or  bush  for  many  miles.  The  soil  in  the  Bare  hills  is 
very  good,  and  few  of  the  hills  are  too  steep  for  the  idough,  so  that  in  time  they  will 
be  settled.  The  characteristic  soil  of  the  country  is  a  light-ooloured,  sandy  loam  chang- 
ing to  brown. 

A  drive  of  fourteen  miles  brought  us  to  a  big  spring  on  the  western  side  of  the 
hills.  The  trail  through  them  is  not  difficult,  and  the  western  side  has  abrupt  hills 
with  much  sand  in  them.  The  afternoon  drive  was  very  varied  in  character,  as  the 
soil  changed  from  a  light  sand  to  clay,  with  many  saline  lakes  and  ponds  in  the  de- 
pressions. Scarcely  a  bush  was  seen  and  no  trees.  The  Eagle  hills  lie  to  the  north, 
but  were  too  far  off  to  be  seeii. 

We  now  entered  on  a  series  of  salt  ponds  and  lakes,  among  which  is  Whiteshore 
lake,  so  called  on  account  of  a  white  incrustation  on  the  shore  left  by  the  evapora* 
tion  of  the  water.  Both  here  and  on  all  parts  of  the  prairie  we  found  the  saline  water 
always  in  the  deepest  depressions,  and  good  water  in  ponds  where  the  land  was  elevated. 
All  the  country  covered  by  drift  has  either  good  water  on  the  surface  or  it  can  be 
obtained  by  sinking  wells  which  are  seldom  over  thirty  feet  deep.  If  a  well  should  be 
sunk  through  the  drift  into  the  clay  below,  bad  water  is  the  certain  r^ult. 

Ponds  only  a  short  distance  apart,  but  on  different  levels,  were  often  found  con- 
taining sometimes  good  water  and  sometimes  bad  water.  The  bad  water  was  always 
on  the  lower  level. 

The  forty  miles  beyond  Whiteshore  lake  to  the  head  of  Tramping  lake  was  all 
prairie,  altogether  without  trees,  and  having  very  little  good  water  on  the  surface. 
For  the  first  twelve  miles  the  country  was  very  dry  and  the  grass  short.  Its  surface 
was  undulating  and  the  soil  apparently  very  good.  After  passing  through  a  series  of 
low  hills  we  came  on  a  level  plain  that  extended  all  the  way  to  the  head  of  Tramp- 
ing lake.  As  we  neared  the  head  of  the  lake  the  grass  became  greener,  but  neither 
water  nor  brush  was  noticed  until  we  reached  the  ravine  at  the  head  of  the  lake.  Wells 
had  been  dug  in  the  ravine  by  settlers  living  close  by,  but  the  supply  of  water  was 
meagre.  Considerable  breaking  has  been  done  since  spring,  when  most  of  the  settlers 
came  in,  but  the  oat  crop  was  scanty,  although  potatoes  looked  well.  South  of  Tramp- 
ing lake  many  houses  could  be  seen,  and  the  settlement  seemed  older.  The  settlers 
met  with  were  invariably  from  the  United  States  and  all  seemed  pleased  with  their 
prospects. 

At  Tramping  lake  the  country  is  almost  a  dead  level,  and  as  a  consequence  there  is 
neither  wood  nor  water,  except  a  few  willows  in  the  ravine  and  the  shallow  wells  spoken 
of  above.  These  conditions  prevailed  until  we  neared  Kill  Squaw  lake,  when  the  de- 
pressions became  deeper  and  occasional  bushes  and  some  poplars  were  seen.    Around 


Digitized  by 


Google 


'  SUMMARY  BBPOBT  85 

8E88I0NAL  PAPER  No.  26 

this  lake  there  are  immenfle  hay  marshes  a  very  few  feet  below  the  general  level  of  the 
prairie  with  its  crisp  and  dried  up  grass.  After  imssing  around  the  hay  marshes  wa 
worked  around  more  to  the  north  and  could  see  a  line  of  high  ground  running  around 
to  the  norttiwest.  It  was  now  evident  that  we  had  passed  over  a  height-of-land  and 
had  begun  to  descend  over  a  very  uneven  surface  towards  the  west.  As  we  approached 
the  head  of  Boimd  valley  the  land  dipped  considerably,  and  at  the  Qrand  Trunk  Pacific 
construction  camp  we  came  on  a  fine  spring  of  good  water,  evidently  from  sand 
hills  which  extended  to  the  south. 

Bound  valley  is  the  crossing  place  of  the  branch  of  the  Oanadian  Pacific  railway 
extending  from  Saskatoon  to  Wetaskiwin,  and  the  Grand  Trunk  Pacific  railway  coming 
from  Saskatoon  to  Edmonton.  From  Saskatoon  to  this  point  we  could  never  tell  which 
railway  we  were  passing  along.  The  crossing  takes  place  at  the  east  end  of  the  valley, 
the  Canadian  Pacific  railway  taking  the  south  side  and  the  Grand  Trunk  Pacific  rail- 
way the  north  side.  On  the  south  side  there  is  a  range  of  low  sand  hiUs,  and  on  the 
north  there  is  a  level  plateau  of  excellent  soil  extending  towards  Battleford. 

The  line  of  the  Grand  Trunk  Pacific  passes  down  the  valley  from  Rpund  lake 
for  about  four  miles,  when  a  range  of  sand  hills  is  reached.  'Massing  these  we  found 
a  hilly  country  with  good  water  and  a  fair  supply  of  wood.  As  we*  approached  Lake 
Manitou  the  country  became  rougher  with  numerous  sand  hills,  but  generally  the  soil 
was  good  and  many  extensive  tracts  of  good  land  were  i>assed.  Wood  and  water  were 
abtmdant  and  the  country  is  well  suited  for  mixed  farming. 

Eye  Hill  Greek  valley  is  well  suited  for  stock  farming  as  there  is  an  abundance  of 
water  and  wood  and  extensive  hay  marshes  in  many  places,  especially  south  of  Lake 
Manitou-  The  country  south  of  Lake  Manitou  is  very  much  broken  and  rises  into  ridges 
and  high  hills  with  narrow  valleys  between.  There  is  plenty  of  wood  and  water,  and 
a  luxuriant  vegetation  towards  the  lake.  Fbr  ten  miles  after  this  we  were  travelling 
westerly  through  series  after  series  of  sand  hiUs  and  patches  of  burnt  woods.  At  last 
we  passed  the  hills  and  reached  a  rich  rolling  coimtry  and  lunched  at  an  engineer's 
camp  exactly  on  the  4th  princopal  meridian,  the  boundary  between  Saskathewan  and 
Alberta.  Before  we  reached  the  camp  even  the  highest  hills  bore  a  very  luxuriant  crop 
of  grass  and  were  well  suited  for  the  plough.  After  leaving  the  camp  there  was  a  con- 
stant improvement  in  the  country;  the  hills  became  less  steep  and  the  valleys  wide 
enough  to  make  good  farming  lands.  There  was  not  a  settler  on  the  whole  twelve  miles 
to  Bibstone  creek,  yet  we  were  delighted  with  it,  and  there  was  wood  and  water  and  a 
fairly  level  coimtry.  The  vetch  and  pea  vine  formed  thickets  that  was  almost 
impassable. 

We  camped  on  Bibstone  creek,  in  township  14,  rangell,  and  section  2,  west  of  the 
Xnincipal  meridian.  The  creek  was  found  to  be  about  twelve  feet  wide  with 
banks  from  four  to  six  feet  high.  Its  valley  frequently  expands,  and  there 
are  fine  hay  bottoms,  becoming  continuous  farther  west.  The  settlers  west  of  the  creek 
had  cut  hay;  and  oats  on  this  spring's  breaking  were  fairly  good— fully  ripe  on 
August  12.  During  the  13th  we  passed  up  Bibstone  creek,  and  saw  numerous  settlers 
just  making  a  commencement,  and  all  were  pleased  with  their  prospects.  After  pass- 
ing through  four  miles  of  sand  hills  we  recrossed  Bibstone  creek,  and  found  the  whole 
valley  a  continuous  hay  meadow.  We  saw  no  settlers,  and  hay  was  being  cut  in  only 
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one  or  two  plaoee,  until  we  reached  tiie  location  of  Mr.  George  Hunt,  where  we  camp- 
ed. ELis  location  is  an  ideal  one  for  a  stock  farm,  as  he  has  high  sand  hills,  with 
wooded  rayines  to  the  south,  while  to  the  north  he  has  the  extensive  meadows  along 
Rihstone  creek  and  his'  ranch  house  is  on  a  beautiful  lake  of  fairly  good  water. 

From  the  third  crossing  of  Rihstone  creek  to  Battle  river,  a  distance  of  twenty 
miles,  the  land  is  all  fit  for  settlement,  and  much  of  it  is  taken  up,  though  few  settlers 
were  seen.  Some  fields  of  excellent  oats  on  spring  breaking  were  noted  and  many  hay- 
stacks were  observed.  Evidently  the  country  had  changed  very  much  for  the  better, 
and  continuous  settlement  was  only  a  matter  of  time. 

Battle  river  flows  in  a  deep,  narrow  valley  at  the  crossing,  but  the  land  on  both 
sides  at  prairie  level  is  excellent,  though  water  on  the  surface  is  scarce  owing  to  the 
lack  of  depressions.  Along  Grattan  creek  the  land  is  much  broken  by  ravines  leading 
into  the  creek,  but  a  mile  or  two  back  of  the  creek  the  whole  country  is  fit  for  settle- 
ment. Passing  westward  from  Grattan  creek  the  country  becomes  much  broken,  but 
the  soil  was  good  and  there  were  many  ponds  of  fresh  water.  Later  the  hills  became 
more  elevated,  with  many  deep  depressions,  but  before  we  camped  the  hills  had  flat- 
tened out  considerably,  and  we  entered  on  a  splendid  farming  country  where  settlement 
had  only  begun  last  spring.     . 

Our  camp  was  in  township  47,  range  -X.il.,  and  section  22.  In  every  direction  from 
this  camp  we  found  first-class  soil,  plenty  of  ponds,  and  land  all  fit  for  the  plough, 
with  sufficient  wood  for  fuel.  We  had  now  reached  the  outskirts  of  the  settlements, 
and  from  this  time  forward  we  were  never  out  of  sight  of  houses  except  in  Beaver 
Lake  hills.  In  a  garden  at  Thomas  lake  we  found  all  kinds  of  vegetables  growing  in 
perfection:  Indian  com,  squash,  pumpkins  and  cucumbers.  The  com  was  almost  fit 
for  the  table  and  the  cucumbers  were  ripe  on  August  19.  On  this  date  we  had  a  slight 
frost,  but  it  did  no  harm,  and  hardly  touched  the  potato  tops. 

From  our  camp  to  the  west  side  of  Beaver  Hills  lake,  a  distance  of  about  sixty 
miles  as  the  crow  flies,  was  more  or  less  settled,  and  all  the  oats  and  wheat  were  ripe 
and  some  of  them  in  stack  on  August  22.  Almost  all  the  land  was  fit  for  the  plough, 
and  in  many  places  there  were  large  settlements,  where  the  land  was  fenced  in  and 
the  roads  graded.  Owing  to  the  level  character  of  the  country  water  was  scarce,  and 
we  were  informed  this  was  the  only  drawback. 

The  district  around  the  south  end  of  Beaver  Hills  lake,  which  is  fourteen  miles 
long  and  eifi^t  broad  and  whose  waters  are  quite  fresh,  is  very  rich  and  beautiful, 
and  at  no  distant  date  will  be  one  of  the  finest  in  Alberta.  The  lake  has  no  banks 
and  rich  lands  slope  down  to  it  on  all  sides. 

A  twenty  mile  drive  through  Beaver  Lake  Hills  forest  reservation  brought  us  to 
Base  Line  road,  and  along  this  we  travelled  rapidly  to  Edmonton,  where  we  arrived 
on  August  24.    Ottawa  was  reached  on  September  2. 
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EXPLORATIONS  ALONG  THE  PROPOSED  LINE  OF  THE  HUDSON  BAY 

RAILWAY. 

W.  Mclnnes, 

The  region  dealt  with  in  the  present  preliminary  report  lies  to  the  northeast  of  the 
lower  Saskatchewan,  extending  from  that  river  at  the  Pas  to  Split  lake,  where  the  Nel- 
son river  approaches  most  closely  the  headwaters  of  the  Little  ChurchilL 

It  is  bounded  by  -^orth  latitude  63°  50'  and  66**  Kf  and  by  west  longitude 
99®  16'  and  101®  16'.  Its  general  elevation  above  the  sea  is  between  seven  hundred  and 
nine  hundred  feet.  It  is  accessible  at  the  present  time  only  by  canoes,  the  northern 
and  eastern  parts  by  way  of  Lake  Winnipeg  and  the  Nelson  river  and  its  tributaries, 
and  the  southern  part  by  way  of  the  Saskatchewan  river,  either  down  stream  from 
Prince  Albert  or  up  stream  from  Lake  Winnipegosis  by  way  of  High  portage  and  Cedar 
lake. 

For  purposes  of  general  description  it  may,  in  a  broad  way,  be  divided  into  three 
areas;  the  limestone  area  embraciiilg  all  the  tract  underlaid  by  the  horizontal  or  gently 
imdulating,  magnesian  limestones  or  dolomites  of  northern  Manitoba;  the  Archaean 
area,  a  somewhat  broken  and  rugged  country  extending  from  the  northern  edge  of  the 
limestone  escarpment  northward  and  eastward  until  covered  by  the  lacustrine  sedi- 
ments of  the  third  or  clay  area.  The  latter,  a  gently-rolling,  clay-covered  country,  ex- 
tends from  the  valley  of  the  Nelson  river  on  the  east  to  a  contour,  westerly,  where  the 
general  elevation  of  the  land  is  in  the  vicinity  of  nine  hundred  feet  above  the  sea,  or  to 
approximately  west  longitude  99®  30'.  The  northern  edge  of  the  clay  basin  was  not 
reached,  but  the  Indians  of  the  Bumtwood  River  region  agree  in  saying  that  the 
Churchill  River  valley  forms  its  most  northerly  extension. 

The  last  of  the  three  divisions  is,  generally,  well  suited  for  cultivation,  but  through- 
out the  first  two  the  areas  suitable  for  agriculture  are  of  limited  extent. 

No  part  of  the  region  is  prairie  though  along  some  of  the  valleys,  and  here  and 
there  on  the  uplands,  are  found  extensive  hay  marshes,  with  only  occasional  small 
clumps  of  willows,  that,  with  drainage,  would  become  virtually  prairie  lands. 

The  fairly  close  examination  made  last  summer  has  shown  that  the  arable  lands 
of  any  considerable  extent  are  confined  to  the  old  basin  of  the  so-called  glacial  Lake 
Agassiz.  The  tracing  of  the  outlines  of  this  extensive,  ancient  lake,  that  has  long  ago 
receded  from  the  greater  part  of  its  former  basin  and  is  represented  now  only  by  a 
series  of  separate,  smaller  lakes,  would  perhaps  strike  one  at  first  as  being  of  academic 
rather  than  practical  interest.  A  little  consideration  of  the  conditions  prevailing  in 
that  country  will,  however,  show  that  it  is  a  matter  of  the  greatest  practical  value. 

The  region  has  been  most  profoundly  glaciated.  At  least  two  great  glaciers,  almost 
continental  in  extent,  swept  over  it,  and  it  will  readily  be  believed  that  all  the  softer 
rock  surfaces  were  planed  away.   No  decayed  rock  was  left  and  the  limited  areas  under- 
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lain  by  the  more  easily  disintegrated  rocks  became  the  basins  of  lakes  or  the  valleys  of 
streams.  The  horizontal  limestones,  or  rather  dolomites  (as  they  are  all  somewhat 
highly  magnesian),  are  too  hard  to  give  way  easily  to  atmospheric  weathering  and  we 
must,  therefore,  look  to  some  extraneous  source  for  any  considerable  soil  cover. 

This  source  is  found  in  the  sedimentation  that  went  on  at  the  bottom  of  Lake 
Agassiz.  Confined  on  the  north  and  east  by  barriers  of  glacial  ice,  from  which  poured 
the  sediment-charged  streams  that  supplied  its  waters,  the  lake  was  being  constantly 
and  rapidly  silted  up  by  the  deposits  dropped  by  the  quiet  and  gradually  clearing  water. 
The  more  siliceous  and  heavier  deposits  and  the  greater  volume  would  be  laid  down 
nearest  to  the  source  of  supply  at  the  edge  of  the  glacial  boundary,  and  as  the  distance 
from  this  source  increased  the  clays  would  be  deposited  in  less  volume  by  the  clearer 
water  and  would  be  lighter  or  less  siliceous  in  character.  Quiiie  in  harmony  with  this 
wo  find  that  the  northeastern  part  of  the  area  is  covered  by  a  mantle  of  siliceous  clay 
reaching  a  thickness,  in  the  valleys,  of  upwards  of  a  hundred  feet.  Owing  to  the  gradual 
recession  of  the  ice  the  greatest  thickness  is  not  found  close  to  the  eastern  rim  of  the 
basin  but  at  some  distance  from  it,  where  deposition  continued  for  a  longer  period. 
Westerly  from  the  zone  of  greatest  sedimentation  the  deposits  become  gradually  thinner 
and  pari  passu  less  siliceous.  This  thinning  out  of  the  clay  as  the  distance  from  the 
glacial  barriers  increases  is,  of  course,  not  to  be  attributed  solely  to  the  gradual  clear- 
ing of  the  water.  The  increasing  elevation  of  th^  land  in  that  direction  involves  a 
shallowing  of  the  waters  of  the  lake  and  hence,  necessarily,  a  lessening  deposition  of 
sediment. 

Though  a  wooded  country  throughout  there  are  but  limited  areas  where  the  forest 
growth  is  of  a  size  to  be  commercially  of  much  value.  There  are  no  hard  woods,  the 
only  deciduous  trees  that  attain  merchantable  measurement  being  the  canoe  birch 
(Betuld  papyriferd),  the  asi>en  and  balsam  poplars  (PoptUiu  tremtdoidea  and  F.  hal- 
samea)  and  the  tamarack  (Larix  Americana).  Black  spruce  (Picea  nigra)  is  the  most 
abundant  coniferous  tree  and  grows  to  a  size  sufficient,  at  least,  for  pulpwood.  Asso- 
ciated with  tamarack,  it  covers  all  the  more  marshy  tracts,  giving  way,  where  the  land 
becomes  dryer,  to  white  spruce,  (Picea  alha),  which  is  the  timber  tree  of  the  region, 
and,  on  the  dryeat  ridges,  to  Banksian  pine. 

Forest  fires  have  been  wide-spread  and  most  destructive  throughout  the  whole 
region,  sparing  only  the  very  wet,  muskeg  areas  and  a  few  tracts  isolated  by  surroimd- 
ing  water  or  marsh.  In  some  places  on  the  uplands  the  charred  stumps  were  seen  to 
indicate  the  passage  of  two  successive  fires  at  intervals  of  about  forty  years.  Most  of 
the  fires  seem  to  have  been  due  to  carelessness  on  the  part  of  native  travellers,  for  vio- 
lent storms  with  lightning  are  not  v.f  frequent  occurrence  and  during  the  whole 
sunmier  but  one  tnmk  was  noticed  that  had  been  shattered  by  lightning. 

Geologically  the  region  may  be  said  to  consist  of  a  deeply  eroded  Archaean  pene- 
plain overlain  in  its  southern  portion  by  Palseozoic  sediments  consisting  chiefly  of  dolo- 
mites and  in  itts  eastern  portion  by  Pleistocene  clays.  By  far  the  larger  part  of  the  area, 
if  we  include  that  portion  covered  by  the  clays,  is  overlain  by  Laurentian  biotite  gneis- 
ses of  various  textures  and  with  varying  accessory  minerals.  The  basins  of  Beed  and 
Wekusko  lakes  and  the  greater  portion  of  the  valley  of  Grass  river  down  to  about 
longitude  99°  2(K  have  been  excavated  in  the  more  easily  eroded  schistose  rocks  of  the 
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Eeewatin,  and  a  belt  of  the  same  rocks  crosses  Pipe  lake  and  touches  the  Bumtwood 
river  below  Manazo  f alL  This  Eeewatin  is  made  up  mainly  of  gabbro,  dioritea,  and 
hornblende,  chlorite  and  other  schists.  With  these  are  associated  areas  of  intrusive 
granite,  some  of  which,  below  Beed  lake,  are  of  even  texture  and  bright  red  colour 
and  would  furnish  very  beautiful  stones  for  monumental  work  and  ornamental  build- 
ing. 

Associated  with  the  Keewatin  below  Reed  lake  is  an  area  of  felsitic  rocks  and 
conglomerates  that,  from  the  character  of  the  included  pebbles,  must  at  least  be  as  high 
up  as  Lower  Huronian,  as  it  contains  among  other  pebbles  pieces  of  banded  jasper 
similar  to  that  of  the  iron  formations  of  the  Keewatin.  The  source  of  these  included 
fragments  was  not  foimd. 

Quartz  veins  are  plentiful  throughout  the  Keewatin  belts,  but  with  the  exception 
of  arsenical  and  iron  pyrites  and  traces  of  copi)er,  no  valuable  minerals  were  found  in 
them,  though  their  character,  particularly  were  exposed  on  the  Grass  river  below 
Reed  lake,  was  considered  promising  enough  for  the  occurrence  of  the  minerals  that 
are  so  often  associated  with  these  rocks. 

Palffiozoic  limestones  cover  all  the  country  between  the  Saskatchewan  and  an  east 
and  west  line  cutting  the  southern  ends  of  Reed  and  Wekusko  lakes.  Thoy  have  been 
considered  to  be  of  Silurian  age  with  but  a  narrow  strip  of  underlying  Cambro-Silu- 
rian  projecting  along  their  northern  edge.*  A  collection  of  fossils  made  at  Ck)rmorant 
lake  during  the  summer,  examined  by  Dr.  Whiteaves,  seems  to  indicate  that  the  beds 
containing  them  are  of  about  the  age  of  the  Winnipeg  limestones,  and,  therefore,  Cam- 
bro-Silurian.  The  rocks  are,  as  far  as  examined,  magnesian,  and  are  probably  all 
dolomites.  They  occur  in  flat-lying  or  gently  undulating  beds  varying  in  thickness 
from  six  feet  or  more  to  quite  thin  and  shaly,  the  latter  occurring  near  the  base  and 
the  heavy  beds  forming  the  mass  of  the  formation.  Many  of  the  heavy  b^  are  even- 
grained  and  uniformly  bedded,  so  that  they  can  be  readily  taken  out  in  blocks  of  even 
thickness  and  of  any  required  size.  Many  of  the  low  cliffs  near  the  lakes  are  so  situ- 
ated as  to  be  admirably  adapted  for  quarrying. 

In  order  to  follow  as  closely  as  possible  the  direction  that  it  was  cousidered,  from 
the  general  conformation  of  the  country,  that  the  line  of  the  projected  Hudson  Bay 
railway  would  probably  pursue,  a  route  was  selected  for  the  transportation  of  supplies 
leading  from  the  Nelson  river  at  Split  lake  southwesterly  to  the  Saskatchewan  river 
at  the  Pas.  As  only  the  first  seventy  miles  of  the  road  beyond  the  crossing  of  the 
Saskatchewant  had  been  actually  located  on  the  ground,  there  was  an  interval  of  one 
htmdred  and  seventy  miles  between  the  end  of  the  located  portion  and  the  headwaters 
of  the  Little  Churchill,  where  its  position  could  be  only  approximately  inferred.  It 
was  necessary,  therefore,  to  make  a  general  exploration  of  all  the  section  of  country 
lying  between  these  two  points  and  to  do  this,  the  valleys  of  the  Bumtwood  and  Gra^ 
rivers,  between  which,  for  the  greater  part  of  its  course,  the  road  must  be  located,  were 
selected  as  bases  from  which  to  work,  the  intervening  country  being  reached  by  ascend- 
ing tributary  streams  and  by  excursions  across  country. 

*  Annual  Report  Geological  Survey  of  Canada,  Rep.  F.F.,  Vol.  Xm.     . 
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The  Nelson  ri  /er,  which  was  descended  to  Split  lake,  was  but  cursorily  examined 
in  passing  as  it  did  npt  come  properly  within  the  scope  of  the  season's  investigations 
and  had,  moreover,  been  reported  on  by  various  explorers  in  the  past,  notably  by  Dr. 
R  Bell*  and  Mr.  J.  B.  TynelL** 

Between  Lake  Winnipeg  and  Split  lake,  a  distance  of  about  two  hundred  and 
twenty-five  miles,  the  river  has  a  descent  of,  approximately,  two  hundred  and  seventy 
feet.  The  current,  between  the  numerous  lake  expansions,  is  generally  swift,  and  up- 
wards of  a  dozen  falls  and  rapids  occur,  some  of  the  former  offering  magnificent  sites  for 
water  powers.  The  aggregate  power  that  could  be  generated  along  the  river  is  enorm- 
ous, as  the  amount  of  water  passing  over  the  various  falls  is  very  great.  The  volume 
of  the  river  can  best  be  appreciated  by  a  consideration  of  the  extent  of  its  drainage 
area,  which  embraces  all  the  country,  westwards  to  the  mountains,  between  the  water- 
shed of  the  Churchill  and  Athabaska  on  the  north  and  the  Missouri  on  the  south,  and 
eastwards  to  the  headwaters  of  the  Albany  river  and  to  within  fifty  miles  of  Lake 
Superior.  Twenty-one  miles  down  the  river  the  Hudson's  Bay  Company  maintain  a 
fur-trading  post  known  as  Norway  House;  the  chief  factor  in  charge  of  the  district 
cultivates  a  large  garden  where,  on  June  10,  peas,  beans,  beets  and  other  vegetables 
were  wqU  started.  Wheat  has  been  successfully  grown  here  as  well  as  at  Cross  lake 
farther  down  the  river,  in  lat.  64^  40^.  There  are  many  tracts  of  land  along  the  river 
suitable  for  cultivation,  though  for  long  stretches  the  banks  show  only  roimded  sur- 
faces of  biotite  gneiss,  smooth  and  glaciated.  The  cultivable  areas  are  confined  to 
tracts  overlain  by  lacustrine  clays  which  alternate  along  the  shores  with  glacial  gravels 
and  the  bare  rock  surfaces  devoid  of  any  soil  cover.  The  prevailing  rocks  exposed 
along  the  river  are  biotite  gneisses.  Only  at  two  places  on  the  shores  are  other  rockB 
seen,  at  Pipestone  lake  and  on  the  southern  shores  of  Cross  lake,  where  a  belt  of  Keer 
watin  rocks  crosses,  and  for  some  miles  follows,  the  river  valley.  The  exposures  at 
Oro8B  lake  are  promising  looking  for  the  occurrence  of  gold,  resembling  dosely,  as 
they  do,  the  gold-bearing  strata  of  the  district  east  of  Lake  of  the  Woods.  They  are 
cut  by  intruded  masses  of  the  same  crushed  gn^anite  with  blue  opalescent  quarts,  known 
locally  in  the  eastern  region  as  Protogine.  Below  Cross  lake  no  land  is  under  cultiva- 
tion until  Split  lake  is  reached  just  north  of  latitude  56^,  where  the  postmaster  for  the 
Hudson's  Bay  Company  raises  potatoes  and  the  commoner  garden  vegetables.  White 
and  black  spruce,  tamarack,  aspen,  balsam  and  canoe  birch  form  the  forest  surround- 
ing the  lake,  the  deciduous  trees  for  the  most  part  growing  only  in  a  fringe ^  along  the 
immediate  shores.  Trees  of  suitable  size  for  sawing  into  eight  and  ten  inch  boards 
are  found  on  the  islands,  along  the  stream  valleys  and  in  places  near  the  lake  shores, 
but  the  general  average  size  of  the  trees  inland  is  smaller  than  this.  Northwest  of  the 
Hudson's  Bay  Company's  post  the  country  is  generally  low,  swampy  and  intersected 
by  a  network  of  small  lakes ;  near  Waskaiowaka  lake,  however,  an  extension  northeast- 
erly of  the  clay  land  of  the  lower  Bumtwood  valley  forms  a  comjMuratively  dry  ridge 
along  which  a  good  route  for  the  railway  can  probably  be  found  to  the  valley  of  the 
Little  Churchill. 

Bumtwood  River. 

Bumtwood  river,  a  tributary  of  considerable  volume,  flows  from  the  west,  into  the 

•  Report  of  Progress,  (Geological  Surrey  of  Canada.  1878-79-80. 
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Digitized  by 


Google 


SUMMARY  REPORT  91 

SESSIONAL  PAPER  No.  26 

long  westerly  bay  at  the  southern  end  of  the  lake,  and  its  valley  will  probably  be  fol- 
lowed approximately  by  the  railway  along  this  part  of  its  course. 

The  shores  of  the  bay  into  which  the  river  flows  are,  almost  all  along,  low,  rounded 
ledges  of  fine  black  and  coarser,  white  biotite  gneiss  striking  east  and  west.  The  neigh- 
bouring land  is  low,  rising  from  the  lake  to  a  height  of  about  twenty  feet  in  a  few 
chains  and  then  much  more  gradually  to  about  fifty  feet,  with  occasional  ridges  of  sand 
and  clay  reaching  elevations  of  seventy  feet. 

,    The  forest  is  mixed  second  growth,  mainly  spruce  and  tamarack,  varying  in  age 
from  recent  brul6  to  fifty  years. 

The  water  of  ,the  Bumtwood  carries  in  suspension  more  sediment  than  the  main 
Nelson,  so  much  so  as  to  be  hardly  at  all  transparent. 

Ab  the  lake  is  left  and  the  river  ascended,  the  banks  become  higher,  rising  with  a 
iteep  slope  from  the  water  level  to  fifty  feet,  and  are  composed  of  a  siliceous  clay  that, 
where  exposed  through  the  burning  of  the  protecting  forest  cover,  becomes  readily 
water  soaked  and  unstable,  giving  way  at  intervals  and  sliding  into  the  river  bed. 
Eight  miles  from  the  mouth,  the  Odei  or  Heart  river,  a  smooth  flowing  stream  of 
considerable  size,  comes  in  from  the  west  on  the  left  bank,  occupying  a  well  marked 
valley  with  clay  covered  hills  rising  to  heights  -of  a  himdred  and  fifty  feet  on  both 
sides.  The  main  river  here  makes  an  abrupt  turn,  flowing  directly  west  for  two  miles, 
and  the  tributary  rather  than  the  main  stream  seems  to  be  following  the  ancient  pre- 
Glacial  valley.  Though  the  clay  mantles  covers  all  the  hills  an  occasional  cliff-like  slope 
shows  the  underlying  gneiss  and  proves  that  the  river  is  flowing  in  an  oM  rock-faced 
trough. 

The  clay,  lying  deep  in  the  valleys  and  covering  the  summits  more  thinly,  softens 
the  surface  contours  and  produces  a  country  without  high  relief  where  the  original, 
somewhat  rugged  Archsean  surface  has  been  smoothed  down  by  the  partial  fllling  of  the 
hollows  and  the  lowering  of  the  gradients.  A  few  miles  farther  up  the  river,  above 
a  series  of  short  rapids,  the  immediate  banks  are  low,  rising  by  a  gradual  slope  six  to 
twenty  feet  above  water  level  and  then  extending  back  with  a  moderate  slope  for  from 
two  to  three  miles,  where  a  height  of  about  a  hundred  feet  is  reached.  Much  of  this 
land  is,  apparently,  well  adapted  for  cultivation ;  the  clay  is  entirely  free  from  boulders 
and  mixed  near  the  surface  with  enough  vegetable  humus  to  produce  a  friable  and 
seemingly  productive  soil.  The  gentle  slopes  give  good  natural  drainage  and  the  open 
character  of  the  forest  makes  it  a  country  easily  cleared.  But  little  timber  left  is  of 
a  size  larger  than  eight  inches  in  diameter,  three  feet  from  the  ground,  all  the  dryer 
parts,  denuded  of  old  forest  by  the  repeated  fires  that  have  swept  over  the  region,  being 
covered  by  trees  of  only  ten  years  growth  or  younger. 

For  the  next  nineteen  miles  the  river  valley  and  neighbouring  country  present  the 
•ame  general  aspect.  Here  the  valleys  of  the  main  river  and  the  Odei  approach  one 
another,  separated  only  by  a  dividing  ridge  a  little  over  a  mile  across  and  a  hundred 
and  fifty  feet  high.  The  ridge  is  clay  covered  to  the  flat  sununit  where  knolls  of  the 
underlying  gneiss  project  here  and  there  from  the  soiL  Beyond  the  valley  of  the  Odei, 
to  the  north,  is  a  rolling,  forested  country,  the  hills,  clay  covered  to  the  tops,  rising  by 
gradual  slopes  to  about  a  hundred  feet  above  the  intervening  vaUeys  that  are  them- 
selves from  twenty  to  fifty  feet  above  the  river  level. 
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The  forest  is  mainly  spruce  and  tamarack  of  about  sixty  years  growth,  the  larger 
trunks  reaching  diameters  of  irom  eight  to  ten  inches,  but  the  general  average  not  move 
than  six  inches.  In  the  valleys  occasional  white  spruces  and  tamarack  attain  dia- 
meters as  great  as  eighteen  inches.  These  are  trees  that  have  escaped  when  the  sur- 
rotrnding  forest  was  burned  and  are  sufficient  evidence  that,  but  for  the  repeated  fires, 
there  would  be  large  areas  covered  with  good  timber.  For  the  next  twenty-eight  miles 
the  river,  flowing  in  a  rock  bound  basin,  has  the  character  of  a  long,  narrow  lake  from 
half  a  mile  to  over  a  mile  in  width.  Covering  the  well-rounded  ledges  of  gneiss  that 
form  the  immediate  shores  is  the  same  thick  mantle  of  clay  forming  a  country  of  very 
attractive  appearance.  Rising  gradually  from  the  river  level  to  heights  of  from 
twenty  to  fifty  feet,  a  fiat  or  gently  sloping  plateau  extends  back  from  two  to  three 
miles  to  another  rise,  where  the  general  level  is  increased  to  about  a  hundred  feet 
Becurring  forest  fires  have  not  only  denuded  this  section  of  its  trees,  but  the  stumps 
have  for  the  most  part  been  burned  away  so  that  it  is  now  covered  only  by  an  open 
growth  of  small  white  birch,  poplar,  willow  and  Banksian  pine,  with  an  undergrowth 
of  vetches,  grasses  and  small  shrubs.  Just  above  is  the  Manazo  fall  where  the  river 
pitches  over  a  ledge  of  gneiss  with  a  vertical  descent  of  thirty  feet. 

The  probable  course  of  a  railway  through  this  country  would  cross  the  river  at 
one  of  the  rapids  below  Manazo  fall,  where  ledges  projecting  from  either  shore  give 
good  foundations  for  piers,  and  follow  the  north  side  of  the  river  valley  along  the 
plateau  land  described  above  to  the  valley  of  the  Odei,  which  would  be  crossed  near 
where  the  two  rivers  approach  one  another.  This  would  afford  fairly  deep  water 
connexion  with  Split  lake  and  the  Nelson  river,  and  their  sturgeon  fisheries,  by  way 
of  the  deep  and  smooth  flowing  Odei  and  Bumtwood  rivers. 

Above  Manazo  fall  the  river  expands  again  to  form  a  long,  narrow  lake  for  the  next 
ten  miles  of  its  upward  course.  The  same  rolling  clay  plateau  extends  back  from  both 
shores  of  the  lake,  rising  gradually  to  an  undulating,  higher  tract,  perhaps  100  feet  above 
the  lake  level.  The  forest  growth  is  still  very  open,  allowing  a  good  surface  carpet  of 
grasses,  vetches  and  other  vegetation.  Diversifled  here  and  there  by  small  open  tracts 
where  the  grass-covered  surface  is  free  from  trees,  this  country  often  presents  quite  a 
park-like  aspect.  Throughout  all  the  clay-covered  region  the  absence  of  erratics  ia 
striking;  for  miles  no  perched  boulders  nor  transported  materials  of  any  kind  other 
than  the  lacustrine  sediments,  are  seen,  and  even  the  country  rock  is  deeply  hidden 
under  the  hea^y  day  deposits  that  seem  to  be  very  homogeneous  throughout,  not  laid 
down  in  thin  layers  as  in  the  case  of  many  clays  of  apparently  similar  origin  in  eastern 
Canada,  but,  if  stratifled  at  all,  only  in  very  heavy  beds  that  seldom  show  their  bedding 
planes.  For  the  next  fifteen  miles  to  Wuskwatim  lake  the  river  has  a  quicker  descent  and 
its  course  is  broken  by  several  small  rapids.  The  surrounding  country  is  ^lightly  hig^ier,^ 
rising  in  places  about  200  feet  above  the  river,  and  more  steeply  from  its  shores.  From 
the  south  shore  a  clay-covered  bench  a  quarter  of  a  mile  wide  rises  to  a  comparatively 
steep  slope  to  a  height  of  130  feet,  and  extends  back  for  miles  at  about  that  level,  with 
a  gently  undulating  surface,  free  from  boulders  or  rock,  excepting  very  rare  exposures. 
As  a  matter  of  fact  but  one  small  knoll  of  the  underlying  rock  was  actually  seen,  rising! 
through  the  clay  at  a  point  about  two  miles  back  from  the  river.  The  low  fiat  along  the 
river  is  covered  by  a  sixty-years  timber  growth,  mainly  of  Banksian  pine  and  spruce. 
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The  hifi^r  pleteau  is  wooded  principally  with  spruce  from  six  to  ei^ht  inches  in  diame- 
ter with  scattered  Banksian  pines,  poplars  and)  white  birches  succeeding  an  earlier  burn- 
ed forest  that  was  even  younger  when  destroyed,  and  this  following  a  still  earlier,  that 
by  the  stumps,  is  shown  to  have  been  somewhat  larger.  Evidently  this  country  has  been 
subjected  to  repeated  burnings  that  have  followed  one  another,  often  at  intervals  of 
comparatively  few  years.  The  areas  of  musk^  on  the  upland  do  not  seem  to  be  ez- 
temive  and  no  gravel  beds  nor  boulder  ridges  were  seen.  The  Indians  report  that  thift 
plateau-like  country  extends  right  across  to  the  vall^  of  Grass  river,  with  only  gently 
swelling  ridges  and  no  hifi^  hills. 

Wuskwatim  lake  is  eig^t  miles  long  by  four  wide,  with  a  long  bay  extending  off  to 
the  west  from  its  southern  end.  The  waters  are  but  slightly  turbid  from  suspended  sedi- 
ment, and  abound  in  whitefish  of  good  quality,  and  small  sturgeon.  On  all  sides  of 
the  lake  aie  large  tracts  of  nearly  level  clay  land,  extending  back  for  several  miles  at 
heights  of  from  fifteen  to  fifty  feet  above  water  level,  and  beyond  that  continuing  at  a 
level  of  a  little  over  100  feet.  A  mixed  second  growth  forest,  mainly  aspen  poplar,  covers 
all  the  uplands,  while  on  the  islands  and  on  low  flats  bordering  bays  of  the  lake  are 
found  white  spruces  and  poplars  of  diameters  up  to  one  foot.  The  grass-covered  slopes 
that  rise  with  very  gentle  gradients  from  the  shores  of  the  lake  make  this  a  country  of 
most  attractive  appearance,  and  one  that  apparently  would  be  well  suited  for  cultiva- 
tion. The  Indian  inhabitants  of  this  section  cultivate  with  success  sm^dl  garden 
patches  of  potatoes. 

Bordering  many  of  the  bays  of  the  lake  are  sand  beaches,  the  first  seen  on  the  riv«ir» 
made  up  principally  of  garnets  and  other  Archaean  detritus,  but  containiug  also  in 
smaller  proportion  limestone  pebbles  derived  from  the  Hudson  Bay  basin. 

Mr.  J.  B.  Tyrrell,  who  visited  this  lake  in  1896,  has  this  to  say  of  it.* 

*  Wuskwatim  lake  is  a  very  pretty  sheet  of  slightly  murky  water,  six  or  seven  miles 
long  and  three  miles  wide,  surrounded  by  sloping  clay-covered  hills,  wooded  with  white 
spruce  and  poplar.  Its  surface  is  varied  by  a  few  islands  comjKJsed  of  clay  overlying  a 
floor  of  gneiss.  The  two  falls  above-mentioned  at  and  near  its  outlet,  would  furnish  a 
large  amount  of  power  for  driving  mills  or  machinery  of  any  kind,  while  a  supply  of 
timber  for  building  and  fuel  could  be  obtained  from  the  surrounding  country,  and  the  soil 
would  grow  any  of  the  ordinary  roots  or  more  hardy  cereals,  so  that  it  is  not  improbable 
that  before  long  when  this  fertile  country  is  made  accessible  by  the  advent  of  a  raiboad 
from  the  south  one  of  the  most  prosperous  towns  in  the  district  may  grow  up  on  the 
shore  of  this  now  secluded  lake.' 

Following  the  most  direct  practicable  route,  the  line  of  the  prospected  Hudson  Bay 
railway  will  probably  pass  within  a  short  distance  of  the  south  shore  of  this  lake. 

Country  of  the  same  general  character  is  seen  for  the  next  thirty  miles  up  the  river 
valley,  covered,  for  the  most  part,  with  a  mixed  second  growth  from  ten  to  thirty  years 
old,  but  with,  here  and  there,  clumps  of  white  spruce  with  tall  and  straight  trunks  a 
foot  or  more  in  diameter.  Charred  stumps  of  large  size  show  that  oyer  consideraUa 
areas  in  this  region  the  original  forest  was  of  great  commercial  value. 


*  Annual  Report,  Geological  Siwej  of  Canada,  1901,  p.  34. 
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On  the  shores  of  Footprint  lake,  in  latitude  55^  45^  small  fields  of  potatoes  planted 
by  the  Indians  were  looking  remarkably  well,  the  vines  being  eleven  inches  in  height  and 
about  ready  to  blossom  when  this  locality  was  visited,  on  July  10.  Above  the  lake 
broad  flats  extend  back  from  the  river  on  both  sides  rising,  from  half  a  mile  to  a  mile 
back,  to  fifty  feet  above  the  river.  The  greater  part  of  the  flats  and  practically  all  the 
high  land  has  been  burned  over  within  twenty  years,  and  is  clothed  now  with  an  open 
growth  of  small  mixed  timber;  the  land  is  free  from  boulders  and  gravel  and  has  a 
good  carpet  of  native  grasses,  including  such  good  meadow  forms  as  the  blue-joint, 
Calamagroatis  canadensis,  Calamagrostis  hyperhorea  and  the  wild  rye  (Elytnua 
dasystachum).  The  open  character  of  the  forest  permits  a  somewhat  luxuriant  growth 
of  these  grasses,  mixed  wilii  vetches,  strawberry  vines,  &c,  and  with  currant,  goose- 
berry and  other  small  shrubs  and  bushes. 

The  land  lying  to  the  southward  of  the  most  southerly  band  of  the  river  was  found 
to  rise  with  a  comparatively  steep  slope  to  a  height  of  sixty  feet  above  the  river,  and  to 
extend  back  as  a  level  day-covered  plain  with  about  ^ve  inches  of  day-loam  soil  well 
mixed  with  vegetable  matter  gradually  merging  downwards  into  pure  clay.  The  plateau 
has  a  gently  rolling  surface,  the  bottoms  of  the  hollows,  where  small  areas  of  muskeg 
often  occur,  having  a  deviation  forty  feet  lower  than  the  slopes  of  the  ridges,  and  the 
highest  land  reaching  not  more  than  100  feet  above  the  river.  For  six  miles  back  the 
areas  of  muskeg,  that  are  not  sphagnum  swamps,  but  rather  grassy  marshes,  are  com- 
paratively insignificant  in  extent,  the  higher  land,  wooded  with  Banksian  pine,  poplar 
and  spruce  and  diversified  by  many  open  grassy  glades,  largely  preponderating.  Beyond 
this,  however,  a  broad  belt  of  wet,  grassy  marsh  land  extends  southwesterly  across  to 
the  heads  of  brooks  running  into  Grass  river  bdow  W^usko  lake,  and  forms  practically 
the  western  limit  of  the  clay-covered  uplands,  though  in  the  river  valleys  and  along 
the  flanks  of  their  bordering  hills  the  clay  land  extends  much  farther  west. 

Of  the  whole  of  this  extensive  plateau  land,  extending  from  the  valley  of  the 
Nelson  river  westward  to  near  Bumtwood  and  Wekusko  lakes  (west  longitudes 
99°  45')  northerly  at  least  to  beyond  latitude  56**  and  southerly  to  the  limestone  es- 
carpment, an  area  of  about  10,000  square  miles,  it  may  be  said  it  is  characterized  by 
a  heavy  day  soil  entirely  free  from  boulders.  Lacustrine  clays,  composed  of  the  rock 
flour  once  held  in  suspension  by  glacial  streams  and  deposited  by  them  as  they  reached 
the  quiet  waters  of  a  great  lake,  are  essentially  the  soils  of  this  region.  There  is  no 
distinct  surface  soil  clearly  separable  from  the  day  subsoil;  the  one  merges  gradually 
into  the  other,  the  clayey  character  of  the  soil  being  strongly  apparent  at  the  very 
surface  where  merely  the  shallow  cover  of  decaying  leaves  and  other  vegetation  is 
scraped  away.  Generally,  for  from  five  inches  to  over  a  foot  down,  the  clay  is  deep 
brown  in  colour  from  the  admixture  of  vegetable  matter,  and  quite  friable,  and  root- 
lets of  even  the  smaller  surface  vegetation  reach  down  far  below  this  level,  though  on 
the  tops  of  many  of  the  ridges  the  lightrbuff  coloured  clay  without  any  appreciable 
coloration  from  vegetable  matter  comes  quite  to  the  surface.  The  rolling  character 
of  the  plateau  generally  provides  fair  drainage,  but  over  considerable  areas  in  its 
central  portion,  far  from  the  valleys  of  the  larger  streams,  there  are  large  tracts  that 
have  not  sufficient  gradients  for  the  proper  flow  of  the  surface  water,  and  could  be 
made  available  for  agricultural  uses  only  by  being  artificially  drained. 
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Beyond  the  western  limit  of  the  good  country,  which  is  reached  in  about  longi- 
tude 99°  45',  is  a  typical  Archaean  surface,  consisting  of  high  gneiss  hills  bare  and 
rugged,  with  intervening  deep  and  sharp  valleys  generally  occupied  by  muskegs.  On 
the  steep  flanks  of  some  of  the  slopes  Banksian  pine  and  spruce  grow  to  a  fair  size, 
but,  owing  to  the  thinness  or  entire  absence  of  soil-cover,  the  bare  gneiss  hills,  devoid 
often  even  of  moss,  are  covered  only  by  a  scattered  growth  of  small  trees;  Little  flats 
along  the  river  valleys  are  overlain  by  day,  which  extends  up  the  steep  sides  of  the 
bordering  hills  for  only  forty  feet  or  less.  The  clay  deposits  often  become  quite 
gravelly,  or  give  place  to  sand,  showing  probably  an  approach  to  the  old  shore  lines 
of  the  lake,  in  the  deeper  parts  of  which  the  heavy  deposits  of  clay  were  laid  down. 
On  these  tracts  white  spruces  grow  to  diameters  of  from  a  foot  to  two  feet,  but  the 
areas  are  very  limited  in  size.  This  section  of  country  referred  to  as  Archsean  em- 
braces all  the  land  extending  from  the  escarpment  marking  tibe  overlap  of  the  Paleo- 
zoic limestones,  which  follows  a  nearly  east  and  west  line,  touching  the  southern  ends 
of  Heed  and  Wekusko  lakes,  indefinitely  to  the  northwest;  it  has  generally  the  same 
rugged  character,  with  but  very  limited  areas  that  are  fit  for  cultivation,  and  must 
be  considered  as  valuable  mainly  in  the  possibilities  offered  by  the  Keewatin  belts, 
that  here  and  there  traverse  it,  for  the  occurrences  of  valuable  minerals.  No  mineral 
deposits  of  value  were  noted,  though  traces  of  copper  were  observed  in  the  vicinity  of 
File  lake. 

The  country  lying  to  the  south  of  the  Archaean  area,  between  it  and  the  Saskat- 
chewan valley,  contains  very  few  tracts  of  land  suitable  for  settlement.  Practically 
only  the  river  valleys,  a  few  tracts  adjoining  some  of  the  lakes  and  parts  of  some  of 
the  slox>es  flanking  the  limestone  ridges  can  be  considered  as  affording  land  suitable 
for  cultivation.  The  upland  is  generally  almost  bare  of  soil,  flatrlying  limestones 
forming  its  actual  surfaces,  and  the  slopes,  though  covered  to  a  good  depth  by  clay, 
are  for  the  most  part  too  bouldery  for  tillage.  Limited  tracts  here  and  there  occur 
suitable  for  individual  holdings,  notably  near  some  of  the  principal  lakes.  The  largest 
of  these,  Atikameg  (locally  known  as  Clearwater),  Cormorant  and  Eeed  lakes,  are  very 
beautiful  sheets  of  dear  water,  well  stocked  with  fish,  including  lake  trout  and  white- 
fish.  All  are  skirted  by  the  located  portion  of  the  line  of  the  proposed  Hudson  Bay 
railway,  and  may  be  expected  with  its  advent  to  become  favourite  summer  resorts  for 
the  people  of  the  growing  western  cities. 

Atikameg,  the  most  southerly,  nearest  to  the  Saskatchewan,  is  a  sheet  of  quite 
colourless,  peUucid  water,  about  eight  miles  square,  its  expanse  unbroken  by  islands, 
and  attaining  in  its  central  parts  depths  of  upwards  of  a  hundred  and  fifty  feet  It 
is  apparently  fed,  principally,  by  seepage  through  the  gravels  and  by  springs  following 
the  bedding  planes*  of  the  limestones  from  the  Sa^atchewan  watershed,  as  no  brook, 
worthy  the  name,  flows  into  it,  though  the  outflowing  stream  is  of  good  size  even  at 
lowest  water. 

Cormorant  lake,  into  which  the  last  named  flows  by  a  short  stream  with  a  fall  of 
twelve  feet,  is  about  half  as  large  again.  Its  water,  though  not  quite  colourless, 
is  clear  and  free  from  sediment,  and  its  surface  is  diversified  by  many  islands,  some 
of  large  size.  The  islands  are  flat-topped  limestone  ledges,  generally  showing  low 
cliff  faces  rising  from  deep  water  but  varied   by   occasional   sandy   and    bouldery 
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beaches;  they  are  well  wooded,  and  many  of  them  would  furnish  ideal  spots  for 
summer  residences. 

Reed  lake,  the  most  northerly,  lies  just  without  the  limestones  that  terminate  in 
a  low  escarpment  fronting:  its  southern  shore.  It  has  ahout  the  same  area  as  Atika- 
meg,  but  a  much  less  regular  outline,  and  the  shores  are  fring^  by  more  than  a 
hundred  small  islands. 

The  hard  magnesian  limestones  or  dolomites  about  these  lakes  would  furnish  good 
building  stones,  the  natural  bedding  of  the  rocks  causing  them  to  break  out  readily  into 
blocks  from  a  foot  to  five  feet  in  thickness  and  of  almost  any  required  sizes. 

The  immediate  valley  of  the  Saskatchewan  in  this  neighbourhood  is  so  low  as  to 
be  inundated  annually  by  the  river,  excepting  at  rare  points,  such  as  the  so-called  Pas 
ridge  where  a  low  swell  composed  of  clay  and  boulders  rises  a  few  feet  above  the  hifi^iest 
water  level*  The  rise  in  the  waters  of  the  river  between  low  and  high  water  at  this 
point  amounts  to  as  much  as  eighteen  feet  and  occurs  generally  in  July. 

On  the  north  side  of  the  river  at  the  Pas,  beyond  a  low  flat,  a  kame-like  ridge,  with 
a  gravelly  surface  and  clay  and  boulder  cone,  rising  from  seventy  to  ninety  feet  above 
thf}  river,  follows  the  course  of  the  stream  upwards  for  ^ve  miles  to  the  Bid  Eddy  where 
it  swings  northerly  and  continues  for  another  eight  miles,  or  almost  to  Atikameg  lake. 
This  ridge  forms  a  sort  of  natural  highway  along  which  the  Indians  have  a  road  to 
their  autumn  fishing  grounds  in  the  lakes  and  which  has  been  utilized  by  the  engineen 
for  the  location  of  the  railway  line.  Along  the^wider  parts  of  the  ridge  and  on  the  flat 
at  its  base  are  situated  Indian  and  half-breed  settlements  where  the  natives  are  gener- 
ally living  comfortably  in  good  houses,  many  of  them  raising  horses  and  a  few  cattle 
but  few  paying  much  attention  to  the  cultivation  of  the  soil,  contenting  themselves  with 
small  fields  or  garden  plots  of  potatoes  and  the  commoner  vegetables. 

Over  the  whole  region  the  areas  of  forest,  where  the  trunks  are  large  enough  to  be 
of  commercial  value,  are  limited,  though,  but  for  recurring  fires  in  the  past  there  would 
be  a  magnificent  forest  cover  over  the  whole  area,  stunted  only  on  the  muskegs  and  in 
the  Archaean  and  limestone  areas  and  on  the  hill  tops  where  the  soil  is  wanting  or  too 
thin  to  support  a  good  growth.  The  principal  tracts  of  large,  standing  timber  are 
situated  to  the  north  of  Moose  lake,  to  the  w^t  of  Atikameg,  in  the  lower  Orass  River 
valley  and  on  the  ridge  separating  Cormorant  and  Yawningstone  lakes.  The  last 
named  tract  contains  white  spruce  of  exceptionally  large  size  with  tall  clear  trunks. 
Smaller  areas  are  found  on  islands  and  points  in  the  various  lakes,  along  the  upper 
valley  of  the  Cowan  river  and,  in  clumps,  along  all  the  stream  valleys  in  the  district. 
Smaller  timber,  mainly  black  spruce,  that  would  be  of  value  for  pulpwood,  is  much 
more  widely  distributed  over  large  areas. 

Over  part  of  the  Archaean  area  the  white  spruces  were  suffering  from  the  attacks 
of  fungi  that  infested  the  leaves,  causing  them  to  turn  red  and  wither  as  though  fire- 
killed.*  This  fungus  which  Professor  Macoun  has  ascertained  to  be  Peridermium  ds' 
colorans  was  found  only  on  the  white  spruces,  though  it  does  not  generally  confine  its 
attention  to  any  one  species  of  spruce.  The  injury  to  the  trees  will  probably  not  be  per- 
manent, resulting  only  in  most  cases  in  a  slight  retardation  of  the  growth. 


*Vlde  Canadian  ForMtry  Journal  for  October,  1906. 
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A  table  is  appended  giving  the  comparative  ages  of  trees  throughout  the  region 
at  various  ages. 

AGES  OF  l-REES. 

Years. 
Spruce,  4  inches  in  diameter,  3  ft.  from  ground,  Bumtwood  river. .      35 
"      7  "  "  Bumtwood  river. .      86 

"      6  "  "  File  lake 68 

"    44  "  "  File  lake 62 

Banksian  pine,  6  inches  in  diameter,  3  ft,  from  ground.  File  lake. .       68 
"  10  inches  in  diameter,  3  ft.  from  ground.  Sand  plain, 

north  of  Reed  lake 96 

White  spruce,  12  inches  in  diameter,  3  ft.  from  ground,  Olay  flat, 

below  Wekusko  lake.  Grass  river 86 

Aspen  poplar,  12  inches  in  diameter,  3  ft.  from  ground,  Olay  flat, 

below  Wekusko  lake.  Grass  river 110 

White  spruce,  12  inches  in  diameter,  3  ft.  from  ground,  below  Eeed 

lake,  Grass  river 108 

White  ^ruoe,  14  inches  in  diameter,  8  ft.  from  ground.  Cowan  river, 

near  bank 168 

White  spruce,  8  inches  in  diameter,  3  ft.  from  ground.  Cowan  river, 

2  chs.  back 166 

White  spruce,  7  inches  in  diameter,  3  ft.  from  ground,  south  of 

Yawningstonc  lake 166 

White  spruce,  11  inches  in  diameter,  3  ft.  from  ground,  south  of 

Yawningstone  lake  (trees  still  growing  at  good  rate) 160 

The  ages  of  the  trees  given  in  the  table  above  were  computed  by  counting  the 
rings  of  annual  growth  and  adding  from  five  to  eight  years  for  the  earlier  life  of  the 
tree  before  reaching  the  height  where  the  rings  were  counted.  It  will  be  noted,  that 
in  all  cases  the  trees  are  of  comparatively  small  diameters  for  their  ages,  or,  in  other 
words,  that  the  annual  growth  is  small. 

They  would  furnish,  therefore  very  firm  and  strong  lumber  and  the  smaller  trees, 
owing  to  their  closely  packed  fibres  and  the  comparative  absence  of  open,  cellular 
matter,  would  be  especially  well  adapted  for  the  manufacture  of  wood  pulp  for  paper 
making. 

The  question  of  climate  is  one  of  vital  importance  in  connexion  with  this  region, 
and  while,  of  course,  no  final  or  very  definite  statement  can  be  made  with  reference  to 
it  from  the  observation  of  one  season,  some  facts  bearing  on  its  general  fitness  for 
agriculture  may  be  given. 

Experimentally  but  little  is  known  of  its  capabilities,  though  we  have  instances 
here  and  there  throughout  the  area,  to  beyond  its  northerly  limit,  of  the  cultivation  of 
all  sorts  of  garden  vegetables,  including  at  the  Pas,  tomatoes  and  Indian  corn.  On 
September  6,  of  this  year,  Indian  com  was  seen  in  Mr.  Holcom's  garden  at  the  Hudson's 
Bay  Company's  post,  well  headed  out,  the  ears  large  and  full  and  quite  fit  for  table  use* 
As  no  frost  was  experienced  until  September  29,  there  would  be  time  for  the  ears  to 
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rii)en.  From  the  time  the  records  were  begun,  on  the  nineteejnth  of  June,  until  the 
night  of  September  29,  when  the  thermometer  fell  to  56°,  there  was  no  frost  that 
affected  even  tender  vegetation. 

On  the  night  of  August  10,  the  temperature  fell  to  freezing  point,  but  did  not 
get  low  enough  to  do  damage,  at  least  in  the  valley  of  Grass  river,  though  some  of  the 
potato  vines  on  the  summit  of  the  high  ridge  north  of  the  Pas  were  slightly  touched. 

The  Indian,  never  a  very  enthusiastic  agriculturist,  succeeds  everywhere  in  getting 
good  crops  of  potatoes,  and  at  the  homestead  of  an  old  settler  named  G^eorge  Cowan, 
on  Cormorant  lake,  an  exceptionally  good  yield  of  very  large  jHJtatoes  was  being  dug 
in  September. 

Though  the  past  season  was  probably,  owing  to  its  dryness,  a  little  warmer  than 
the  average  in  Canada  generally,  yet  the  subjoined  record  of  temx>eratures  seems  to 
indicate  that  this  district  is  not  at  all  too  cold  for  general  agricultural  oi)erations.  Tha 
longer  daily  duration  of  sunlight  in  these  high  latitudes  must  be  taken  into  considera- 
tion, and  for  purposes  of  comparison  with  more  southerly  localities  yearly  averages  of 
temi)erature  are  of  no  value.  A  region  lying  in  a  higher  latitude,  though  showing  a 
lower  yearly  average  temperature,  may,  during  the  growing  months,  owing  to  its  longer 
hours  of  sunshine,  have  quite  as  good  an  average. 

A  reference  to  the  subjoined  table  will  show  that  in  the  district  under  consideration 
the  temperature  keeps  up  exceedingly  well  until  late  in  the  afternoon.  It  will  be  seen 
that  during  July  the  temperature  at  6  o'clock  p.m.  was  equal  to  or  higher  than  the 
noon  temperature  on  fifteen  days,  during  August  on  nine  days,  and  during  September 
on  eight  days,  and  that  the  6  p.m.  averages  for  these  months  were  lower  than  the  nooxx 
averages  by  only  1®,  li®  and  2°,  respectively. 

A  comparison  with  the  records  of  temperature  kept  in  previous  years  under  exactly* 
similar  conditions,  in  slightly  lower  latitudes,  farther  east,  seems  to  show  that  thia 
western  country  is  conspicuously  warmer  than  the  same  latitudes  400  miles  farther 
east,  though  the  altitudes  differ  very  little. 

SUMMARY  OF  TEMPERATQRKS.* 


July 

Augrust. 
Septen  ber 


0.30  A.M. 

Noon.  6  P.M. 

Mean 
Max.  ' 

58  5 
54  5 

48-5 

73  '      72 
70     68  5 
59  5    57  5 

76 

1 
75 

64 

Min. 

Monthly 
Mean. 

•  40 
32 
26 

64-5 
63-5 
54  3 

The  maximum  temperatures  in  the  above  table  are  undoubtedly  too  low  as  it  was 
not  possible,  owing  to  the  mode  of  travel  to  keep  a  maximum  thermometer  continually 
Bet  up,  and  the  figures  in  the  maximum  column  are  mei^ely  the  highest  recorded  at  the^ 
time  of  observation.  The  July  minimum  in  the  summary  is  estimated  and  is  probably 
low  also.  The  instruments  used  were  10-inch  maximum  and  minimum  thermometers. 
United  States  weather  bureau  patterns.  The  instruments  were  set  up  under  shade 
about  three  feet  above  the  ground. 


*  It  baa  not  been  considered  necessary  to   publish  in  detail  the  record  af  daily  tempera- 
ture obseryations  niade  by  Mr  Mclnnes  during   the  exploration. 
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ON  EXPLORATIONS  ALONG  THE  PROPOSED  ROUTE  OF  THE  CANADIAN 

NORTHERN  RAILWAY,  BETWEEN  SPLIT  LAKE  AND 

FORT  CHURCHILL. 

Owen  O'Sullivan. 

In  accordance  with  instructions  to  survey  and  explore  the  country  lying  between 
Split  lake  and  Fort  Churchill,  on  Hudson  bay,  along  the  probable  line  of  the  Canadian 
Northern  railway,  I  left  Ottawa  on  June  7,  for  Winnipeg,  where  I  procured  supplies 
and  outfit  for  the  expedition. 

At  Warren  landing,  on  June  16,  four  men  were  engaged,  and  we  wemt  down  the 
east  branch  of  the  Nelson  river  via  Norway  House,  engaging  two  more  guides  therc^ 
and  with  three'  canoes  reached  Split  lake  on  J\ily  3. 

Parts  of  the  route  followed  have  been  reported  upon  by  Dr;  Robert  Bell  and  Mr. 
J.  B.  Tyrrell. 

In  the  undulating  country  around  Split  lake  the  rocks  are  gneiss  and  granite, 
cavered  with  good  clay  soil  with  occasional  swamps ;  the  trees,  chiefly  black  spruce,  are 
from  four  to  ten  inches  in  diameter. 

On  leaving  Split  lake  we  made  a  portage  at  the  head  of  a  bay  three  miles  long  by 
half  a  mile  wide,  lying  in  a  northerly  direction  from  the  Hudson's  Bay  Company's 
poet.  This  portage,  which  is  one  mile  and  three  quarters  long,  lies  mostly  through 
swamp  and  leads  to  the  shore  of  a  small  lake  forty  feet  above  the  level  of  Split  lake. 
We  followed  its  outlet  through  a  low  swampy  country  to  Assean  lake,  a  total  distance 
of  two  and  a  half  miles  in  a  northerly  direction.  In  this  last  there  are  two  narrow 
clay  ridges  running  east  and  west,  having  an  elevation  of  fifteen  feet  above  the  water. 

Assean  lake,  which  lies  east  and  west,  is  about  twelve  miles  long,  and  has  an 
average  width  of  a  mile.  Its  shores,  generally  rocky,  mostly  grneiss,  are  well  wooded 
with  black  spruce,  tamarack  and  white  birch.  A  fire  that  occurred  two  years  ago  ran 
from  its  southeastern  end  for  several  miles  eastward. 

The  Ouatawi  river,  entering  Assean  lake  at  its  eastern  extremity,  is  small  and 
crooked.  We  followed  it  to  Ouatawi  lake,  a  distance  of  about  fourteen  miles  on  a 
north  course.  This  lake  is  about  three  miles  long  by  half  a  mile  wide.  Grey  granite 
with  foliated  mica  schist  occurs  on  the  west  shore  at  one  mile  from  the  outlet. 

From  this  point  we  made  five  portages  and  crossed  four  lakes,  the  largest  one  a 
mile  and  a  half  in  length,  and  reached  a  bay  of  Waskaiowaka  lake,  a  total  distance 
of  about  six  miles  in  a  straight  line  in  a  northerly  course.  No  rock  exposures  were 
noticed  in  this  last  stretch.  The  country  is  generally  low  and  swampy  up  to  the  last 
two  portages,  into  Waskaiowaka  lake  (called  Big  lake  by  the  natives),  where  hills  of 
clay  running  east  and  west  rise  to  thirty  feet  above  the  level  of  the  lake. 

The  canoe  route  from  the  last  portage  follows  the  eastern  shore  of  Waskaiowaka 
lake  for  six  miles  in  a  northerly  direction  to  its  outlet,  called  the  Little  Churchill. 
26— 7i 
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Waskaiowaka  lake  is  about  sixteen  miles  long.  It  has  two  expansions,  the  one  on 
the  south  being  about  ten  miles  in  length  by  five  miles  in  breadth.  A  short  narrows 
connects  it  with  the  northern  expansion,  which  is  about  six  miles  long  by  four  wide. 
The  rock  is  generally  gneiss  and  granite ;  clayey  hills  rising  to  fifty  or  sixty  feet  above 
the  level  of  the  lake  form  the  southeim  shore  of  the  northern  expansion. 

Three  miles  south  of  the  outlet,  on  the  east  shore,  steep  banks  occur,  covered 
with  ten  feet  of  mossy  i)eat.  The  forest  growth  is  chiefly  black  spruce  and  white 
birch  of  from  four  to  fourteen  inches  in  diameter. 

Starting  down  the  Little  Churchill  we  traversed  a  swampy  country  for  four  miles. 
Here  the  river  expands,  forming  a  lake  two  miles  long  and  one  and  a  quarter  wide. 
On  the  east  side,  near  the  outlet  of  this  expansion,  a  hill  of  drift  covered  mostly  with 
black  spruce  averaging  eight  inches  in  diameter  rises  for  two  hundred  feet  above  the 
level  of  the  water. 

Three  miles  farther  down,  the  Beaver  river,  one  chain  wide,  comes  in  from  the 
northwest,  and  one  mile  below  it  the  first  portage  was  made,  passing  to  the  left  of  a 
strong  rapid  giving  a  total  fall  of  seventy  feet  in  a  distance  of  twenty-three  chains. 

For  a  distance  of  seven  miles  from  here  down  the  river  only  two  portages  were 
made,  the  longest  one  measuring  twenty-four  chains  with  a  total  fall  of  fifteen  feet 

Half  a  mile  below  this  last  portage,  a  cross  section  of  the  river,  taken  on  July  14 
when  the  water  was  at  medium  summer  level,  gave  a  flow  of  150,000  cubic  feet  per 
minute  as  the  mean  volume. 

Six  miles  of  swift  current  from  this  point  brought  us  to  comparatively  still  water, 
the  river  ag^ain  spreading  out  and  forming  many  expansions  and  islands,  until  Ee- 
cluse  lakes  (called  Was-kai-ow-a-ka  by  the  natives)  are  reached,  a  total  distance  of 
forty-five  miles  from  Waskaiowaka  lake. 

The  country  on  both  sides  of  the  Little  Churchill  so  far,  is  generally  rocky  or 
swampy,  with  black  spruce,  white  birch  and  tamarack  of  small  size.  At  the  forty- 
second  mile,  the  Switching  river  comes  in  from  the  west.  This  river  has  an  approxim- 
ate volume  of  76,000  cubic  feet  per  minute. 

Beds  of  peat  of  from  two  to  eight  feet  in  thickness,  overlying  i)ermanent  ice, 
were  noticed  at  several  places  in  this  last  stretch. 

On  entering  the  Becluse  lakes  the  east  shore  follows  an  expansion  a  mile  and  a 
half  long  by  a  mile  and  a  quarter  wide;  then  occurs  a  narrows  a  mile  and  a  quarter 
long,  leading  to  the  northern  part  of  the  lake  which  runs  east  and  west  for  four  miles 
and  has  an  average  breadth  of  thirty  chains.  At  the  narrows  the  Hudson's  Bay  Com- 
pany maintain  a  winter  station,  supplied  by  the  Split  Lake  post. 

From  the  forty-seventh  mile,  at  the  outlet  of  Becluse  lake,  we  made  two  short 
portages  and  ran  a  strong  rapid,  giving  a  total  fall  of  twenty  feet,  in  a  distance  of  half 
a  mile.  The  last  portage  on  the  Little  Churchill  was  made  at  a  point  two  and  a  half 
miles  below  this  rapid.  From  here  the  general  course  of  the  river,  which  is  nearly 
due  north,  keeps  a  uniform  width  of  about  three  chains  with  a  swift  smooth  current 
to  its  junction  with  the  Great  Churchill,  a  total  distance  of  126  miles  from  Waskaio- 
waka lake. 
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Gneiss  and  granite  are  seen  in  many  places,  particularly  in  the  portages  on  the 
upper  part  of  the  river.    There  were  no  rock  exposures  seen  below  the  last  portage. 

At  eighty  miles  down,  a  good  view  of  the  country  was  obtained  from  the  top  of  a 
clay  hill,  seventy-five  feet  above  the  river.  '  From  this  hill,  the  Little  Churchill  could 
be  seen  running  through  a  valley  about  six  miles  wide  to  the  foot  of  morainic  clay 
hills  which  rise  to  300  feet  above  the  river. 

From  this  point  northward  the  country,  which  has  been  overrun  by  a  fire  that 
occurred  some  forty  years  ago,  is  now  partly  covered  with  bunches  of  second-growth 
black  spruce,  tamarack  and  white  birch. 

In  order  to  reach  the  headwaters  of  the  Deer  river  we  left  the  Great  Churchill, 
three  miles  below  its  junction  with  the  Little  Churchill.  Here  we  made  a  i)ortag6  a 
mile  and  a  quarter  long  in  a  due  east  course  over  a  hill  having  an  elevation  of  300 
feet  above  the  river.  This  portage  brought  us  to  a  lake  half  a  mile  in  diameter  with 
banks  of  peat  of  from  three  to  seven  feet  in  thickness  overlying  permanent  ice. 

From  this  lake  another  portage  ninety  chains  in  length  over  a  peat  bog  was  made 
io  a  lake  a  mile  and  a  half  long  by  half  a  mile  wide.  Then,  by  a  third  portage  one 
mile  long  over  a  short  and  steep  morainic  hill  100  feet  high,  followed  by  a  mosey  black 
spruce  swamp,  we  reached  Deer  lake,  the  headwaters  of  the  Deer  river. 

Deer  lake  runs  northwest  and  southeast;  it  is  two  miles  long  by  half  a  mile  wide, 
with  low  banks  of  moss.  Morainic  clay  hills  having  an  elevation  of  300  feet  above 
the  lake  are  seen  three  miles  to  the  northward.  Lower  morainic  hills  occur  all  along 
tlie  upper  part  of  the  Deer  river  for  thirty  miles  down  from  Deer  lake. 

The  Deer  river  is  110  miles  in  length  and  runs  in  a  northeasterly  direction.  Jt 
ia  very  crooked,  'and  its  swift  shallow  waters  occasion  many  rapids,  which  we  often 
had  to  wade  with  our  loaded  canoes. 

With  the  exception  of  a  yellowish  limestone  in  the  bed  of  the  river  eighty-seven 
miles  down  from  Deer  lake,  no  outcrop  of  rock  was  noticed.  The  river  from  here 
down  to  the  Great  Churchill  flows  over  limestone ;  numerous  large  fragments  of  limj- 
slone  were  seen  all  along,  and  wiih  our  paddles,  we  could  feel  the  solid  rock  in  many 
places  at  about  three  feet  under  water. 

As  already  stated,  the  whole  country  has  been  overrun  by  fire.  Bunches  of  spruce 
and  tamarack  that  escaped  the  fires  were  frequently  met  close  to  the  water^s  edge. 

At  sixty- two  miles  down  from  Deer  lake  we  came  to  the  open  mossy  plain  which 
extends  northward  to  the  well-wooded  banks  of  the  Great  Churchill. 

The  distance  from  the  mouth  of  the  Deer  river  to  the  Hudson's  Bay  Company's 
post  called  Kew  Fort  Churchill  is  twenty-two  miles  in  a  northerly  direction.  This 
part  of  the  Great  Churchill  is  two  miles  wide  with  a  swift  current  to  Mosquito  point. 
Here  the  river  narrows  to  one  mile,  forming  ^  short  swift  rapid  running  into  the 
shallow  tidal  lagoon  at  seven  miles  from  the  mouth  of  the  river. 

The  post  is  situated  on  the  west  bank  of  the  lagoon  three  miles  from  Mosquito 
point.  The  tide  runs  out  for  nearly  a  mile  in  front  of  the  post,  leaving  a  mud-flat 
strewn  with  numerous  boulders,  some  having  a  diameter  of  seven  feet.     The  lagoon. 
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when  full  at  high  water  is  oyer  two  miles  across  from  the  Company's  landing,  but  at 
low  tide  the  river  runs  in  a  channel  one  mile  broad^  cut  through  sand  and  mud,  to 
Ohtirohill  harbour. 

Fort  Chuchill  is  the  most  southern  harbour  on  the  west  coast  of  Hudson  and 
James  bays  for  ships  drawing  over  twenty  feet  of  water.  It  is  nearly  two  miles  loug 
and  from  half  a  mile  to  three-quarters  of  a  mile  wide.  Several  soundings  were  taken 
and  thirty  feet  of  water  was  measured  at  low  tide  within  300  ytards  of  high  water  mark 
on  the  west  bank.    Sand  and  gravel,  with  boulders,  form  the  river  bed. 

The  west  bank  of  the  lagoon  and  harbour,  from  Mosquito  point  to  Old  Fort  Church- 
ill or  Prince  of  Wales,  at  the  mouth  of  the  river,  is  bare  and  rocky.  Hills  of  quart- 
cite  rise  to  100  feet  above  high  tide.  With  the  exception  of  a  few  square  chains  around 
Sloop  cove,  three  miles  up  from  the  mouth  of  the  river,  the  Hudson's  Bay  Company 
and  Mission  have  taken  nearly  all  the  habitable  ground  on  the  west  side.  This  con- 
sists of  an  old  clay  and  sand  beach  about  800  yards  long  by  200  yards  wide. 

From  Battery  point  at  the  mouth  of  the  river  on  the  east  side  and  nearly  oppo- 
site the  Old  Fort,  the  same  quartzite  runs  eastward  for  several  miles.  At  a  mile  and 
a  half  up  from  Battery  point,  the  Hudson's  Bay  Company  have  a  whaling  station 
niiioh  is  situated  at  the  foot  of  the  rocky  ridge.  From  this  point  old  beaches  made 
up  of  clay,  sand  and  gravel  are  seen  at  different  levels  running  in  a  southeasterly 
direction,  the  highest  attaining  an  elevation  of  fifty  feet  above  the  river.  This  side 
of  the  lagoon  had  a  more  inviting  aspect  than  the  opposite  rocky,  hilly  shore. 

There  appear  to  be  no  great  difficulties  in  securing  a  good  line  for  the  construtv 
Aion  of  a  railway  along  the  route  followed  between  Split  lake  and  Fort  Churchill. 
The  only  part  that  might  prove  difficult  lies  between  the  lower  part  of  the  Little 
Churchill  and  the  headwaters  of  the  Deer  river.  Here  morainic  clay  and  sand  hills 
rise  from  60  to  300  feet,  with  many  lakes,  swamps  and  gullies  between. 

Wood  is  scarce  at  Churchill.  The  Hudson's  Bay  Company  obtain  their  fuel  supply 
from  a  ravine  three  miles  distant,  in  a  southwesterly  direction,  where  black  spruce, 
averaging  five  inches  in  diameter,  is  found. 

The  porpoise,  or  white  whale,  is  very  common  in  the  mouth  of  the  Churchill  river. 
The  Hudson's  Bay  Company  in  a  few  days  captured  sufficient  to  ensure  oil  and  dog- 
feed  through  the  coming  winter. 

Salmon,  sea  trout  and  whitefish  are  both  plentiful  and  of  excellent  quality. 

The  barren  ground  caribou  and  deer  herd  in  hundreds  all  over  the  country  and 
are  the  staff  of  life  for  the  people  inhabiting  this  region. 

Wild  geese,  ducks  and  ptarmigans  breed  all  over  the  country  and  are  generally 
very  numerous,  but  this  year  a  disease  among  the  ducks  reduced  their  number.  I  saw 
many  of  them  dead  at  the  edges  of  the  lakes  and  ponds. 

Our  return  trip  was  made  via  York  Factory  and  up  the  Hayes  and  Fox  rivers  to 
Split  lake,  the  Great  Churchill  and  Deer  rivers  being  too  swift  to  ascend  without 
^eat  difficulty. 

We  left  Fort  Churchill  on  August  5  and  arrived  at  Split  lake  on  September  1, 
reaching  Ottawa  on  September  27. 
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ON  SUKVEYS  ALONG  THE  NATIONAL  TRANSCONTINENTAL  RAILWAY 
LOCATION  BETWEEN  LAKE  NIPIGON  AND  LAC  SEUL. 

W.  H,  Collins. 

The  past  summer  was  spent  in  exploring  the  country  lying  for  a  distance  of  ten 
miles  on  either  side  of  the  N.T.R'y  survey  locations  westward  from  Lake  Nipigon. 
Our  party  of  five  in  two  oanoes  left  Nipigon  station  on  May  29,  ascended  the  Nipigon 
'river,  crossed  Lake  Nipigon  and  proceeded  up  the  Wabinosh  canoe  route  as  far  as 
Rocky  Island  lake,  where  a  cache  for  railway  survey  supplies  has  been  established. 
Work  commenced  at  this  point  on  June  8,  and  continued  until  October  1,  during  which 
time  a  strip  125  miles  long,  extending  from  Caribou  lake,  north  of  Nipigon,  to  Dog 
lake  on  the  Sturgeon  river,  was  examined.  Micrometer  surveys  of  the  lakes  and  rivers 
were  made  where  required  for  mapping  purposes,  geological  formations  defined  and 
attention  given  to  the  various  resources  of  the  region.  The  journey  from  Sturgeon 
lake  out  to  Ignace  at  the  end  of  "the  season  was  greatly  facilitated  by  the  kindness 
of  Mr.  McEwen,  manager  of  the  St.  Anthony  gold  mine,  who  conveyed  us  the  length 
of  Sturgeon  lake  in  his  company's  steamer.  Two  more  days'  canoeing  brought  us  to 
the  C  J^.R'y  at  Osaquan  siding. 

Like  the  remainder  of  the  Archaean  peneplain,  of  which  it  forms  part,  this  area 
possesses  a  surface  of  low  relief  and  moderate  altitude.  Lake  elevations  from  various 
points  show  that  the  general  level  does  not  vary  greatly  either  within  short  distances 
or  as  a  whole.  Caribou  lake  at  the  east  stands  1,149  feet  above  sea  level.  Dog  lake 
on  the  west  is  1,168  feet.  Sturgeon  lake  midway  between  these  is  1,327  feet,  while 
Duck  lake  1,382  feet,  a  headwater  of  one  of  the  many  Ogoki  tributaries,  represents  the 
highest  water  level.  HiUs  seldom  reach  260  feet  in  height.  From  the  top  of  one  such 
the  entire  horizon  line,  distant  from  eight  to  fifteen  miles,  appears  level,  and  the 
whole  area  enclosed  undulating  and  forested.  This  description  applies  to  the  greater 
part  of  the  area.  However,  in  the  vicinity  of  Lake  Nipigon,  diabases,  overlying  gran- 
ites and  grneisses,  have  through  erosion,  resulted  in  a  rugged  country  characterized 
by  precipitous  hills  150  to  300  feet  high  and  deep-set  lakes  and  streams.  Again,  near 
Sturgeon  and  Savant  lakes,  the  steep-tilted  green  schist  formation  has  developed  a 
very  irregular  surface  forming  alternations  of  high  parallel  ridges  and  valleys,  the 
latter  often  containing  long,  narrow  lakes. 

The  surface  is  practically  one  of  solid  rock,  for  rarely  does  the  soil  sheet  become 
sufficiently  thick  to  obscure  or  vary  its  appearance.  An  exception  to  this  is  found  near 
Allan  Water  where  glacial  d6bris  has  been  deposited  in  ridge-like  hills  200  feet  in 
height  and  composed  entirely  of  coarse  gravels  and  sands.  Muskegs  are  never  of  great 
extent  or  depth. 

Owing  to  the  gentleness  of  the  slope,  scantiness  of  soils  and  impervious  nature  of 
the  rock  floor,  an  enormous  amount  of  water,  compared  with  the  drainage  volume, 
lies  stored  up  in  superficial  depressions,  thus  giving  rise  to  a  territory  plentifully 
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supplied  with  lakes  and  admirably  suited  for  canoe  travel.  These  lakes  are  character- 
ized by  shallowness,  irregularity  of  coast  line  and  numerous  islands.  A  large  number 
of  small  creeks  and  brooks  connect  and  drain  them,  which,  although  commonly  of 
insignificant  volume,  are  usually  sluggish  enough  to  provide  good  canoeing.  The 
height-of  land  crosses  the  area  diagonally  from  northeast  to  southwest  near  the  east 
end.  The  country  on  the  south  and  east  drains  by  the  Wabinosh  river  into  Lake  Nipi- 
gon ;  all  th^  remaining  waters  flow  to  Hudson  Bay,  Allan  Water  emptying  north  into 
Wabakimmug  lake  and  thence  to  the  Ogoki,  and  Sturgeon  river,  flowing  westward  into 
Lac  Seul,  are  the  only  large  streams.  These  rivers  are  strikingly  similar  in  character 
being  seldom  river-like,  but  rather,  strings  of  irregular  lake  expansions  connected  by 
short  stretches  of  river  in  which  are  rapids  and  falls.  Sedimentary  materials  with 
which  to  form  a  bed  of  \miform  section  and  gradient  are  notably  absent.  Meandering, 
so  typical  ol  streams  on  soil  covered  regions,  is  seen  only  occasionally  in  swamps  and 
muskegs. 

GEOLOGY. 

Eocks  constituting  the  region  are  everywliere  readily  accessible  for  geological 
study  and  prospecting.  They  are  easily  separable  into  three  groups  whose  character- 
istics /xre  sufSciently  distinct  to  make  the  division  §,  good  one  for  field  guidance. 

1.  Laurenticun, — A  very  large  proportion  of  the  territory  in  question  consists  of  a 
complex  intermixture  of  granitic  and  gneissic  rocks  occupying  large  continuous  areas. 
In  the  field  these  are  easily  recognized  by  their  distinctly  crystalline  texture,  pale 
colours  and  richness  in  feldspars  and  quartz.  They  are  by  no  means  of  one  age  or 
composition,  but  include  granites,  syenites,  diorites,  porphyries,  &c.,  in  all  stages  of 
gnieissic  modification.  A  biotite  gneiss  is  especially  common.  The  complex  appears 
to  be  entirely  igneous.  Coarse  granite  dikes  are  of  frequent  occurrence,  but  fine- 
grained dikes  of  dark,  coloured  material  were  not  often  seen,  either  in  this  formation 
or  elsewhere. 

A  large  area  of  these  rocks  occupies  nearly  the  whole  region  between  Sturgeon 
lake  and  Nipigon.  On  the  east  they  disappear  by  degrees  beneath  a  formation  of  dia- 
base and  sediments  that  encloses  Lake  Nipigon  and  extends  pretty  continuously  for 
twenty-five  miles  to  the  west.  To  the  north  and  south  its  boundaries  were  not  found 
although  exploration  was  conducted  over  forty-five  miles  in  these  directions.  On  the 
west  it  terminates  within  about  four  miles  of  Sturgeon  lake  and  its  edge  is  almost 
coincident  with  the  eastern  coast  of  Savant  lake.  Between  these  lakes,  which  lie  in 
schists,  a  narrow  isthmus  of  granite  connects  the  area  in  question  with  another  Lauren- 
tian  area  to  the  west.  This  second  one  extends  from  the  middle  of  Sturgeon  lake 
along  the  Sturgeon  river  to  the  first  portage  below  Dog  river,  at  which  point  Mr. 
Mclnnes*  found  Keewatin  schists  and  conglomerate.  Northward,  it  is  bounded  by  a 
belt  of  these  rocks  extending  parallel  to  and  two  miles  south  of  Dog  river. 

Nothing  of  economic  value  was  observed  in  the  Laurentian  formation.  Fissuring 
and  secondary  vein  filling  is  uncommon.  The  rocks  themselves  consist  largely  of 
quartz  and  silicates  of  little  commercial  interest.  In  the  neighbourhood  of  Wabakim- 
mug and  Smooth  Eock  Island  lakes,  very  coarse  granites  are  abundant,  consisting  of 
quartz  and  feldspars  in  large  crj^stals,  and,  leas  frequently,  muscovite.  The  last  named 


•  Oeol.   Surv.    of     Canada,    Summary     Rep.,   1902,  pp.  206-211. 


Digitized  by 


Google 


SVMMARY^REPORT  105 

SESSIONAL  PAPER  No.  26 

mineral  was  seen  in  flakes  of  more  than  two  inches  square.  Along  Allan  Water, 
eonth  of  the  survey  lines,  a  good  many  coarse  textured  dikes  contain  magnetite  in 
large  crystals,  but  not  in  valuable  quantities. 

H.  Keeweenawan, — The  Lake  Nipigon  basin  and  vicinity  contains  a  series  of  flat 
lying  dolomites,  sandstones,  &c.,  and  great  sheets  of  diabase,  ascribed  to  this  geological 
period.  These  rocks,  especially  the  diabase,  formerly  extended  almost  to  Sturgeon  lake 
but  are  now  found  only  vestigially  over  the  intervening  region.  The  soft  sedimentary 
members  outcrop  along  the  Wabinosh  river,  beneath  a  diabase  covering;  but  either  did 
not  extend  farther  west  or  have  been  entirely  removed.  The  diabase,  being  more  re- 
sistant, remains,  and  can  be  readily  located  from  observation  of  topographical  features. 
Nearly  all  the  higher  hills  and  ridges  for  fifty  miles  west  and  northwest  of  Nipigon 
are  capped  by  this  rock,  which  thus  forms  isolated  patches  or  islands  among  the  Lauren- 
tian.  The  hills  so  covered  have  precipitous  sides,  weather  stained  a  red  colbur,  and  are 
fringed  at  the  base  by  a  heavy  talus  of  angular  fragments.  Patches  of  this  sort  were 
observed,  among  other  places,  at  Caribou,  Granite  and  Eagle  lakes. 

Beyond  presenting  considerable  engineering  difliculties  to  the  construction  of  the 
railway,  the  diabases  do  not  appear  to  be  of  commercial  interest. 

III.  Keewatin. — This  group  of  highly  altered  sediments  and  igneous  rocks  is 
readily  distinguished  in  the  field  from  either  of  the  preceding  groups.  It  consists 
typically  of  highly  fissile,  fine-grained  schists  ,dipping  at  high  angles  and  forming  more 
or  less  elongated  belts.  The  most  characteristic  members  are  dark  green  serieite  and 
chlorite  schists  plentifully  impregnated  with  pyrite.  These  are  in  various  conditions  of 
alteration,  being  sometimes  found  merging  directly  into  porphyries  and  other  fine- 
grained eruptives.  Cherts,  jaspilite,  conglomerate  and  slate-like  schists  are  undoubted- 
ly sedimentary,  consequently  the  formation  is  partly  sedimentary,  partly  igneous  in 
nature. 

These  form  the  '  mineral  belts '  of  the  prospector  and,  indeed,  are  the  rocks  of 
greatest  economic  interest.  Quartz  in  veins,  stringers  and  lenses  is  plentiful,  andnn 
the  schists  themselves  can  be  found  abundant  evidence  of  secondary  mineral  formation. 
The  contact  of  such  belts  with  the  Laurentian  is  usually  marked  by  black  hornblende 
schists,  and  a  micaceous  schist,  either  in  bands  or  as  masses  of  all  sizes  contained  within 
tho  gneisses.  The  presence  of  such  inclusions  in  the  Laurentian  is  a  fairly  reliable 
indication  of  the  proximity  of  Keewatin  green  schists. 

Three  such  belts  occur  in  the  explored  area  : 

Caribou  Lake. — About  the  middle  of  Caribou  lake  micaceous  and  hornblende 
schists  appear  and  are  followed  to  the  north  and  east  by  green  schists  and  associated 
rocks  that  extend  beyond  the  eastern  extremity  of  the  lake.  Their  extent  was  not 
determined  but  probably  they  connect  with  a  large  area  of  the  same  age  lying  farther 
east.    These  schists  dip  about  45°  south  and  strike  W.S.W, 

Sturgeon  Lake. — The  northern  end  of  Sturgeon  lake  lies  partly  within  Keewatin 
schists.     On  tho  west,  these  are  sharply  terminated  by  Laurentian  gneiss  and  more 
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recent  quartz  porphyry  and  porphyrites,  the  contact  and  the  ordinary  green  schists 
lying  ahnost  vertically.  Eastward  these  give  place  to  less  altered  eniptivee,  quarteites, 
horneblende  schist  and,  finally  at  Sassaganaga  lake,  pass  through  horneblende  and  mica 
schists  into  the  Laurentian.  On  the  north  they  extend  to  within  a  short  distance  of 
the  N.  T.  Ry.  location,  beyond  which  the  Laurentian  again  appears.  Among  the 
various  intrusive  masses  found  in  this  belt,  a  coarse  syenite  occurring  on  what  is  loc- 
ally known  as  the  Nipigon  route  is  especially  interesting. 

Savant  LcJce  and  Dog  River, — An  area  of  the  same  character  as  the  preceding 
encloses  Savant  lake  and  extends  northward  and  westward.  On  the  south  it  is  almost 
continuous  with  the  Sturgeon  Lake  area,  being  separated  by  only  a  mile  or  so  of  Laur- 
entian, in  which  scattered  bodies  of  green  schist  are  included,  suggesting  an  original 
continuity  interrupted  at  the  time  of  the  granite  intrusion.  Savant  lake  lies  entirely 
within  these  schists,  its  eastern  coast,  however,  being  their  approximate  limit.  North- 
ward their  extent  has  not  yet  been  determined  but  to  the  west  they  can  be  followed  con- 
tinuously along  Dog  river  to  within  eight  miles  of  its  mouth,  the  course  of  the  stream 
being  largely  determined  by  their  foliation.  Their  junction  with  the  Laurentian  to  the 
south  forms  a  line  parallel  to  Dog  river  and  from  one  to  two  miles  away.  The  north- 
em  boundary  was  not  found.  Oreen  schists  of  various  sorts  make  up  a  large  share  of 
the  formation;  some  of  these  show  vestiges  of  an  original  porphyritic  structure.  In 
addition  are  cherts,  conglomerate  and  jaspilites  comparable  with  similar  rocks  of  the 
Canadian  and  Minnesota  iron  ranges.  These  lie  at  steep  angles  and  run  approximately 
northeast  and  southwestward.  More  extended  knowledge  of  these  and  neighbouring 
rocks  to  the  north  may  show  some  of  them  to  be  of  later  age  than  here  indicated  but, 
provisionally,  they  are  all  included  in  the  Keewatin. 

MINERAL  DEPOSITS  IN  THE  KEEWATIN. 

Iron, — Deposits  of  magnetite  which  may  prove  valuable  were  found  in  the  Dog 
River  area.  Along  the  south  shore  of  Kashaweogama  lake  the  rocks  are  chiefly  green 
schists,  with  lesser  amounts  of  siliceous  bands.  All  dip  nearly  perpendicularly  and  ex- 
tend in  a  direction  of  230°  to  240**  or  about  southwest.  Interlaminated  with  them  are 
bands  of  magnetite  varying  from  an  inch  to  one  or  two  feet  in  width  and  occurring  at 
intervals — across  the  strike — of  from  a  few  inches  to  several  feet.  The  magnetite  bands 
.  are  either  almost  pure  or,  in  places,  mixed  with  siliceous  matter.  This  surface  condi- 
tion seems  continuous  for  a  distance  of  1,000  feet  or  more  across  the  strike  and  extends 
for  about  six  miles  along  it,  from  the  middle  of  Kashawaeogama  eastward  to  within  a 
short  distance  of  Savant  lake,  beyond  which  the  ore  bands  become  diffused.  Westward 
£rom  the  centre  of  Kashawaeogama  no  magnetic  disturbance  was  observed  in  crossing 
the  entire  formation  so  that  mineralization  probably  ends  abruptly. 

Examination  of  the  formation  in  a  north  and  south  direction  where  the  magne- 
tite occurs  was  not  conducted  for  any  distance.  To  the  south  of  the  lake  green  schists 
seem  continuous  to  the  Laurentian  contact,  distant  a  couple  of  miles.  On  the  north 
there  is  a  conglomerate  of  Archsean  pebbles  in  a  green  schist  matrix,  pale  coloured 
sericite  schist  and  jaspilite,  the  extent  being  unknown. 

This  formation  appears  identical  with  those  of  the  Temagami,  Boston  tp.,  and 
Vermilion  iron  ranges,  and,  besides  being  of  possible  commercial  importance,  is  of  in- 
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terest  as  a  further  link  in  the  chain  of  iron  formations  that  are  heing  found  to  extend 
from  Lake  Temagami  to  Minnesota.  Magnetic  disturbance  indicates  that  it  continues 
northeastward  under  the  waters  of  Savant,  but  probably  east  of  that  lake  it  is  termin- 
ated at  the  Laurentian  contact.  Yet  on  Caribou  lake  magnetite  is  present  in  similar 
rocks  that  lie  in  such  a  position  as  to  suggest  original  continuity  with  those  of  Savant. 
In  the  northeastern  bay  of  the  former  lake  in  Keewatin  green  schists,  a  ten-foot  band 
of  the  schists  is  sufficiently  impregnated  with  magnetite  to  produce  local  compass 
variation.    This  band  dips  steeply  and  extends  in  a  direction  of  250  degrees. 

A  detailed  investigation  of  the  geology  of  Kashaweogama  lake  would  be  necessary 
to  trace  out  and  measure  the  outcropping  ore  seams  and  to  foresee  the  likelihood  of 
large  underground  accumulations  of  ore.  The  area  and  the  size  of  the  outcrops  seem 
large  enough  to  warrant  such  investigation.  Closer  examination  may  reveal  the  pre- 
sence of  favourable  intruded  dikes  or  other  igneous  bodies  and  the  occurrence  of 
hematite.    At  present,  however,  only  magnetite  is  known  to  occur. 

Oold, — ^The  Keewatin  geries  is  characteristically  auriferous,  but  only  in  the 
neighbourhood  of  Sturgeon  lake  has  it  been  exploited  for  that  metal.  The  sericite 
and  chlorite  schists  are  nearly  always  pyritiferous,  that  mineral  being  of  secondary 
formation  and  disseminated  in  small  crystals  through  the  schists.  Secondary  quartz 
in  veins  and  irregular  forms  is  equally  typical  of  the  series,  and  is  especially  abun- 
dant near  Island  lake  and  Dog  river.  When  mineralized  these  quartz  bodies  contain 
much  pyrite  bteides  free  gold  and  variolis  sulphides. 

So  constant  is  this  association  of  green  schists,  pyrite,  free  gold  and  quartz  that 
a  chemical  relationship  probably  unites  them.  The  pyrite  of  the  quartz  veins  is  found 
upon  assaying  to  be  gold-bearing,  and  Mr.  McEwan,  of  the  St.  Anthony  mine,  states 
that  pyritiferous  blocks  of  green  schist  found  enclosed  in  quartz  prove  as  valuable  as 
the  vein  stuff  itself.  The  pyrite  is  in  all  likelihood  a  secondary  product  of  the  alter- 
ation that  has  produced  the  green  schists.  But  whether  or  no  the  gold  is  thus  to  be 
traced  directly  back  to  the  igneous  rocks  that  now  exist  as  sericite  and  chlorite  schists, 
it  is  of  importance  to  the  prospector  that  the  green  schists  are  favourable  prospecting 
grounds,  and  the  presence  of  sulphides  equally  satisfactory. 

At  Sturgeon  lake  the  minerals  found  are  gold,  pyrite,  chalcopyrite,  stibnite, 
galena  and  zinc  blende  in  quartz,  or  sometimes  quartz  and  calcite.  Galena  and  zinc 
blende  are  regarded  with  especial  favour  by  the  miners.  The  veins  do  not  appear  to 
conform  with  any  geological  structure,  but  run  in  various  directions,  and  are  gener- 
ally much  ramified  and  irregular.  They  occur  both  in  the  schists  and  in  adjacent 
igneous  masses.  In  fact,  so  abundant  are  the  igneous  rocks  that  nearly  all  the  pro- 
perties visited  may  be  said  to  be  at  the  contact  of  the  Keewatin  with  an  igneous  in- 
trusion. Probably  the  latter  have  been  instrumental  in  the  process  of  mineralization, 
and  the  presence  of  such  in  other  districts  may  prove  favourable  prospecting  indica- 
tions. Where  veins  are  observed  entering  igneous  rocks  from  the  schists  they  are 
very  much  broken  and  scattered  to  form  a  cement  reuniting  shattered  blocks  of  the 
igneous  body. 

As  a  mining  region  not  much  has  been  done  yet,  and  little  is  known  of  its  under- 
ground nature.     The  St.  Anthony  mine,  opened  in  1903,  has  been  worked  continu- 
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ouBly,  and  is  at  present  considered  a  profitable  proposition.  A  force  of  forty  men 
is  employed,  and  the  quartz  is  crushed  in  a  ten-stamp  milL  The  free  gold  is  removed 
by  amalgamation,  but  as  yet  nothing  is  done  with  the  pyrite  concentrates,  although 
these  yield  good  assay  values.  Underground  working  has  proceeded  to  a  depth  of  100 
feet,  at  which  depth  the  supply  of  vein  stuff  and  its  contents  remains  pretty  constant. 
Access  is  obtained  by  two  shafts;  a  third  has  been  converted  into  an  open  cut  forty 
feet  in  width  extending  to  the  shore  of  Goutour  lake. 

At  Belmon  bay,  near  the  northwest  of  Sturgeon  lake,  the  Belmon  Bay  Qold  Min- 
ing Company,  which  a  couple  of  years  a^o  sank  and  afterwards  abandoned  a  shaft 
250  feet  deep,  is  recommencing  operations  on  a  four-foot  vein,  and  in  anticipation  of 
good  results  is  now  busy  erecting  a  three-stamp  mill.  In  close  proximity  many  claims 
have  been  located. 

Just  north  of  the  narrows,  on  a  small  island,  a  property  has  been  claimed  by  Mr. 
Bernard.    It  resembles  the  St.  Anthony  in  position,  being  at  the  contact  of  the  Kee- 

watin  and  a  porphyrite  granite,  and  shows  much  free  gold. 

« 

A  number  of  other  prospects,  not  visited,  are  reported  equally  good. 

Silver. — A  small  specimen  of  native  silver  was  taken  from  a  quartz  vein  in  Island 
lake.  Assays  of  the  Sturgeon  Lake  materials  and  the  results  of  prospecting  have  not 
aroused  any  enthusiasm  over  the  silver  outlook  for  the  region,  yet  the  results  may 
indicate  the  presence  of  larger  quantities. 

OTHER    RESOURCES. 

Soils. — Loose  deposits  of  considerable  depth  are  all  of  glacial  origin,  and  consist 
of  sand  and  coarse  gravel,  not  forming  a  large  sheet  but  locally  aggregated  into  hills 
and  ridges.  An  area  so  covered  occurs  near  Allan  Water,  the  hills  rising  to  200 
feet,  but  the  materials  are  coarse  and  not  valuable  for  agricultural  purposes. 
South  of  Smooth  Eock  Island  lake  is  a  considerable  extent  of  light,  sandy  loam ;  else- 
where soils  are  thin,  and  collected  into  natural  depressions  of  the  rock  surface.  These 
patched  are  quite  fertile,  containing  much  carbonaceous  matter  from  the  decomposi- 
tion of  forest  growth  and  inorganic  salts  from  the  ashes  of  forest  fires.  The  thin- 
ness and  proportion  of  inflammable  materials  are  well  illustrated  after  a  forest  fire 
by  the  extent  of  rock  uncovered.  Generally  speaking,  the  agricultural  possibilities  of 
the  region  steadily  improve  as  one  proceeds  westward.  Small  patches  of  good  soil 
are  obtainable  near  Sturgeon  lake,  while  portions  of  the  Dog  River  valley  contain  ex- 
cellent clay  land. 

Although  the  smaller  streams  and  lakes  remained  ice-covered  until  May  6,  this 
year,  garden  stuffs  were  successfully  grown  and  harvested  before  the  severe  frosts.  At 
Sturgeon  lake  Mr.  Seaton  raised  a  crop  of  800  bushels  of  excellent  potatoes  as  well  as 
other  vegetables,  even  tomatoes  being  ripened. 

Timber  is  dependent  upon  soil  supply  and  drainage.  Although  much  of  the 
forest  is  small  and  the  growth  slow,  where  the  soil  is  deep  and  dry,  poplar,  birch, 
tamarack,  spruce  and  pine  attain  diameters  of  15  to  24  inches.  In  wet  land  and  muskeg 
where,  even  in  August,  the  frost  persists  at  a  foot  or  so  beneath  the  surface,  the  same 
trees  reach  thicknesses  of  only  6  or  8  inches,  although  showing  100  to  150  annual  rings 
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of  growth.  As  with  the  agricultural  possibilities,  the  timber  improves  in  size  and 
character,  westward.  East  of  Allan  Water  jackpine  and  spruce  predominate,  with  a 
small  proportion  of  deciduous  growth.  .  White  and  red  pines  were  first  met  at  Allan 
Water,  where  the  former  was  found  sparingly  along  the  gravel  ridges;  it  attains 
thicknesses  of  1  to  2  feet.  White  pine  was  noticed  on  Sturgeon  lake,  but  not  in  quantity. 
Cedars  near  Island  lake  grow  to  2  feet  diameter,  but  not  tall^  and  they  are  restricted  to 
low  ground  and  lake  shores. 

In  recent  years  much  of  the  country  east  of  Allan  Watea?  has  been  burned  over. 

Gk>od  water-power  is  available  on  all  the  larger  streams.  On  Allan  Water  near 
the  proposed  railway  crossing  is  a  fall  of  22  feet;  at  this  point  the  river  flows  through 
two  narrow  channels  enclosing  a  high  rocky  island,  the  main  shores  also  being  high. 
Sturgeon  river  has  numerous  rapids  and  falls.  Dog  river  near  its  mouth  and  only  about 
a  mile  from  the  railway  route  falls  about  20  feet.  The  best  timber  observed  grows  in 
this  neighbourhood. 
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COBALT  DISTMOT  AND  NOKTHWARD. 

Dr.  Robert  Bell 

After  my  return  ixom  leave  of  absence,  in  August,  I  visited  the  Cobalt  mining 
district,  and  again  in  the  end  of  October  and  beginning  of  November.  I  found  that 
conditions  had  improved  considerably  since  my  inspection  of  the  district  in  April  of 
this  year.  There  was  a  general  feeling  of  confidence  in  the  probable  duration  of  mining. 
Many  prospects  were  being  worked  and  the  rate  of  production  of  silver  had  greatly 
increased. 

The  proved  argentiferous  area  of  the  district  has  been  extended,  especially  towards 
the  northeast,  by  the  discovery  of  new  prospects  and  by  the  testing  of  indications  which 
had  been  known  to  exist.  The  silver-bearing  district  was  supposed  to  comprise  about 
15  square  miles,  but  the  actual  productive  area  is  confined  to  about  12  square  miles. 
It  has  an  elliptical  or  rather  pear-shaped  outline  and  measures  5}  miles  from  southwest 
to  northeast,  by  about  3  miles  in  its  greatest  width,  the  larger  end  being  near  the  south- 
west extremity  of  Qiroux  lake,  and  the  centre  at  Peterson  lake.  Beyond  these  limits 
some  of  the  metalliferous  minerals  associated  with  the  silver,  such  as  smaltite,  con- 
tinue to  be  found,  but  with  little  or  none  of  the  precious  metal. 

The  question  as  to  the  depth  to  which  the  silver  may  be  expected  to  hold  out  is  one 
of  great  importance.  The  leading  practical  demonstration  is  still  that  of  the  Larose 
mine,  where  a  depth  of  300  feet  has  been  attained  with  good  ore' all  the  way.  It  was 
said  that  a  bore-hole  had  been  made  by  the  diamond  drill  for  a  considerable  additional 
depth  with  the  same  result,  but  I  covld  not  verify  this.  The  depth  to  which  silver  or 
its  ores  may  extend  in  this  district  does  not  dei)end  entirely  on  the  thickness  of  the 
argentiferous  agglomerate,  as  it  is  quite  possible  that  the  metal  may  follow  planes 
below  its  base  into  the  underlying  rock. 

A  striking  circumstance  in  reference  to  the  silver  of  the  Cobalt  region  is  the  fact 
that  by  far  the  greater  part  of  it  occurs  in  the  native  state,  and  also  that  much  of  it  is 
in  such  heavy  pieces,  ranging  from  one  ounce  to  half  a  ton,  the  larger  masses  being 
generally  more  or  less  mixed  with  vein-stuff  and  the  ores  of  cobalt  and  nickel.  Most 
of  the  masses  are  of  flattened  forms,  while  others  are  branching.  All  have  exoeedingljr 
rugged  surfaces,  especially  at  the  edges,  so  that  one's  hands  become  injured  in  attempt- 
ing to  lift  large  specimens  without  strong  gloves.  A  considerable  proportion  of  thfe 
metal  is  found  as  plates,  sheets  and  leaves,  filling  up  narrow  fissures  in  the  wall  rocks. 
In  these  forms  the  silver  is  sometimes  found  passing  evenly  through  the  fragments  of 
granite,  &c.,  where  the  original  cracks  happen  to  traverse  these  fragments,  as  at  the 
Trethewey  mines.  The  native  silver  also  occurs  as  grains  and  heavy  scales,  scattered 
thickly  through  calcite.  At  one  of  the  openings  on  the  Nipissing  Company's  property 
good  specimens  of  both  coarse  and  fine  wire  silver  have  lately  been  found. 

At  most  of  the  workings  the  visitor  is  shown  collections  of  'nuggets,'  each 
weighing  from  a  few  ounces  to  several  pounds.    At  the  University  mine  two  masses 
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were  taken  out,  both  of  which  consisted  principally  of  bunches  of  metallic  silver  ad- 
hering together  and  filled  in  with  calcite,  each  weighing  about  100  x>ounds.  A  single 
mass  was  taken  from  one  of  the  openings  of  the  Nipissing  Company,  which,  on  being 
reduced,  yielded  forty-nine  pounds  of  fine  silver. 

But  the  Larose  mine  has  furnished  more  large  masses  of  the  precious  metal  than 
any  other.  Among  them  were  single  pieces  of  the  following  reported  weights:  In 
1904,  an  aggregate  of  masses  of  metallic  silver,  connected  together  by  necks,  which 
require  to-be  cut  by  cold  chisels  for  convenience  in  handling,  was  estimated  to  weigh 
700  pounds.  One  mass,  found  in  1905,  at  the  outcrop  of  the  veins,  and  purchased  by 
this  Survey,  weighs  268  pounds.  The  drillings  from  five  holes  bored  at  equal 
distances  apart  through  this  mass  showed  an  average  of  18  per  cent  of  silver,  the 
balance  being  smaltite,  niccolite  and  some  calcite.  A  mass  found  in  1906,  partly 
calcite,  is  reported  to  have  weighed  610  pounds,  and  two  other  similar  masses,  250  and 
over  500  pounds,  respectively.  Another  weighing  about  350  pounds  was  nearly  solid 
silver.  A  thick  slab  from  a  transverse  vein  on  top  of  the  hill  a  short  distance  south- 
westward  from  the  Larose  shaft-house,  consisted  of  about  equal  bulks  of  gangue  and 
metallic  silver. 

Besides  the  native  metal,  most  of  the  naturally  occurring  compounds  of  silver 
are  found  in  smaller  quantity  through  the  district,  with  tlie  exception  of  the  chloride 
which  appears  to  be  absent.  From  the  opening  called  Number  19  of  the  Nipissing  Com- 
pany's property,  a  notable  quantity  of  argentite  has  been  extracted.  A  few  of  the 
larger  single  pieces  of  the  pure  mineral  would  be  from  half  a  pound  to  a  pound  in 
weight. 

On  the  22nd  of  August,  during  my  visit  to  Lot  R.  L.  404  of  the  Nipissing  Com- 
pany's property,  a  vein  was  discovered  by  trenching  which  has  proved  to  be  the  most 
important  one  so  far  known  to  exist  on  this  company's  land.  It  is  situated  in  the 
southeast  quarter  of  the  above  lot  and  a  section  of  it  runs  from  a  foot  to  three  feet  in 
width  and  contains  about  half  its  weight  in  native  silver. 

Mr.  W.  H.  Linney,  manager  of  the  Nipissing  Mining  Companyjiad  put  into 
practice,  on  the  sloping  ground  of  the  northwest  side  of  Peterson  lake,  an  improvement 
on  the  old  method  of  costeening  the  surface-covering  for  the  discovery  of  outcrops. 
This  consists  in  washing  off  the  whole  of  the  covering  by  strong  hydraulic  jets,  forced  up 
by  meansi  of  a  power  plant  on  the  edge  of  the  lake.  Although  the  1  ^ulders  and  the 
larger  stumjxs  of  trees  are  left  behind  these  do  not  prevent  a  sufficiently  continuous 
view  of  the  rock-surface  being  obtained.  This  process  is  cheaper  and  more  complete 
than  trenching. 

The  Gillies  timber  limit  was  visited  in  August  in  company  with  Professor  Nicol, 
who,  in  the  absence  of  Professor  Miller,  was  in  charge  of  the  explorations  that  were 
being  made  there  for  the  Ontario  government.  It  was  again  visited  in  the  beginning 
of  November.  In  the  northern  part  of  the  limit,  with  the  exception  of  a  few  out- 
croppings  of  rock,  the  surface  is  covered  by  a  sheet  of  stony  earth  of  glacial  origin, 
which  renders  prospecting  slow,  difficult  and  exi)ensive. 

A  vein  of  calcite  and  smaltite  with  some  silver  was  found  under  i;hret  or  four 
fee*:  of  earth,  at  a  point  about  500  feet  west  of  the  intersection  of  the  eastern  line  of 
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Gillies  limit  and  the  northwest  side  of  Cart  Ifiie,  The  outcrop  of  the  vein  in  the 
trench  was  hidden  by  the  fresh  earth  lying  upon  it,but  judging  from  the  specimens 
Ahown  me,  it  would  appear  to  be  four  or  five  inches  wide.  A  shaft,  to  a  depth  of  fifty 
feet,  by  the  beginning  of  November,  has  been  sunk  in  the  country  rock.  It  is  said  that 
a  vein,  or  an  indication  of  one,  had  been  previously  discovered  inside  of  the  north  angle 
of  the  limit,  about  five  or  six  hundred  yards  southwest  of  Little  mine,  near  the  south- 
west comer  of  Lot  R.  L.  404,  but  I  could  not  verify  this  statement. 

THE  COUNTRY  NORTH  OP  LAKE  TIMISKAMING. 

In  the  month  of  October  I  followed  the  line  of  the  Timiskaming  railway  from 
Cobalt  to  a  point  on  the  north  side  of  the  township  of  Otto  (a  few  miles  beyond  the 
X)ermanent  camp  called  Boston  Headquarters,  or  a  distance  of  sixty  miles  north  of 
Cobalt),  for  the  purpose  of  gaining  information  as  to  the  geological  and  general 
nature  of  the  country  traversed.  Excepting  in  the  last  fifteen  miles  examined,  no 
crystalline  rocks  occur  near  the  railway  line.  The  country  is  level  and  underlain  by 
stratified  grey,  drab  and  blue  clays  of  an  unctuous  character.  Owing  to  the  level 
nature  of  the  country  with  only  the  drainage  afforded  by  the  natural  water  courses, 
this  clay  is  always  wet  and  prone  to  move  whenever  its  equilibrium  is  disturbed  by 
the  cuts  and  fills  made  in  constructing  the  railway.  The  cuttings  already  made  have 
become  partly  refilled  by  the  sliding  in  of  the  clay.  Similarly  the  embankments  occa- 
sionally subside,  their  weight  at  the  same  time  heaving  up  some  part  of  the  surface 
close  by. 

The  timber  along  the  route  of  the  railway  consists  of  the  species  commonly  found 
in  the  same  latitude.  North  of  Englehart,  at  the  second  crossing  of  the  Blanche 
river,  the  trees  are  mostly  of  small  size,  belonging  to  second  growths  after  forest  fires 
and  are  of  no  great  age. 

The  soil  is  good,  but  being  clayey  with  a  level  surface,  it  is  too  wet  in  many 
parts  for  cultivation  without  artificial  drainage. 

THE    REGION    ABOUT   BANOROPT. 

A  visit  was  paid  in  August  to  this  region  in  connexion  with  the  correlation  of 
certain  rocks  in  Canada,  with  others  in  the  United  States,  for  the  purpose  of  a  uni- 
form and  harmonious  representation  of  the  geology  of  both  countries. 
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ON  THE  QUEBEC  SIDE  OF  LAKE  TIMISKAMING. 

A.  E,  Barlow, 

The  field  work  of  the  past  season  was  confined  to  the  area  in  the  immediate 
vicinity  of  Lake  Timiskaming  on  the  Quebec  side  with  the  object  of  tracing  eastward 
into  this  province  those  geological  formations,  which  to  the  west  in  Ontario,  contain 
the  silver-cobalt-nickel  ores.  It  had  previously  been  shown  that  precisely  similar  rocks 
did  occur  in  this  area  between  Lake  Timiskaming  and  Lac  des  Quinze*  but  it  was 
felt  that  another  attempt  should  be  made  to  trace  in  more  detail  than  was  previously 
possible  the  various  geological  boundaries  so  as  to  permit  of  the  mapping  of  this  area 
on  a  scale  of  one  mile  to  an  inch. 

For  this  purpose  a  detailed  geological  examination  was  made  of  the  district 
contained  in  the  townships  of  Guiguee,  Baby,  Duhamel,  Laverlochere  and  Fabre  as 
well  as  of  a  jwrtion  of  the  unsurveyed  region  lying  immediately  to  the  east  of  these 
townships.  I  was  assisted  in  the  geological  part  of  the  work  by  Mr.  Morley  E.  Wilson 
of  Toronto  University  while  a  large  part  of  the  topographical  surveys  were  undertaken 
by  Messrs.  Douglas  Ellis  and  P.  W.  Racey.  Mr.  R.  Graham,  Demonstrator  in  Miner- 
alogy at  McGill  University  and  Mr.  Daru,  of  India,  were  also  attached  to  my  party 
with  instructions  to  make  a  study  of  the  minerals  of  the  cobalt  veins.  Owing  to  my 
absence  from  this  field  during  July,  as  the  Gleological  Survey  representative  on  the 
International  Geological  Correlation  Commission,  and  in  August  on  leave  of  absence, 
I  was  unable  to  give  any  large  amount  of  personal  attention  to  this  field,  so  that  most 
of  the  work  devolved  upon  my  assistants,  and  the  map  shortly  to  be  issued  will  be  based 
very  largely  on  their  labours. 

PHYSICAL   FEATURES. 

The  eastern  or  Quebec  side  of  Lake  Timiskaming  presents  many  deep  and  im- 
portant indentations  or  Bays,  the  bottoms  of  which  are  usually  bordered  with  small 
clay  flats.  These  bays  are  separated  from  one  another  by  rocky  headlands  although 
the  shore  lines  are  not  so  abrupt  and  rugged  as  on  the  Ontario  side.  From  Fabre  wbarf 
to  Chief  island  the  whole  area  in  the  immediate  vicinity  of  the  lake  shows  a  rapid 
succession  of  steep  rocky  hills  with  small  intervening  clay  flats.  These  features  char- 
acterize a  strip  of  country  about  three  miles  in  width,  stretching  from  the  village  of 
ViUe  Marie  to  the  mouth  of  Apika  creek.  Farther  inland  large  and  extensive  clay  flats 
have  been  cleared  which  are  at  present  occupied  by  a  contented  and  prosperous  farming 
community,  the  soil  being  good  and  yielding  abundant  crops.  Such  arable  tracts  are 
particularly  extensive  through  the  middle  and  northern  iwrtions  of  Guigues  and 
Duhamel  extending  northeast  into  the  northern  part  of  Laverlochere  and  the  southern 
portion  of  Baby.    Numerous  roads  have  been  opened  up,  mainly  on  the  concession  and 
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lot  lines.  One  of  the  oldest  and  best  travelled  roads  is  that  which  extends  from  Yille 
Marie,  the  chief  settlement  and  place  of  bnsiness,  to  the  southern  bay  of  Lao  des 
Quinze,  while  still  another  imi>ortant  road  connects  this  same  village  with  North 
Timiskaming  on  the  Bivi^e  des  Quinze. 

The  princi^I  stream  is  the  Otter  (sometimes  called  the  Ottertail)  river,  which, 
with  its  two  small  tributaries,  the  Oameron  and  Duford,  drains  most  of  the 
area  lying  within  the  townships  of  Guigues,  Baby,  Duhamel  and  Laverlochere.  The 
Little  river  carries  off  the  surface  water  from  a  much  smaller  district  in  the  southern 
part  of  Duhamel  and  Laverlochere,  while  Lafricain  and  Lavallee  creeks  furnish  the 
drainage  to  Fabre  township.  These  streams  for  the  most  part,  and  especially  the 
Otter,  pursue  a  very  tortuous  course  through  the  clay  flats,  showing  high  banks  of 
stratifled  clay. 

The  largest  lakes  are  known  as  Cameron  and  Sassaganaga,  but  with  the  exception 
of  a  portion  of  Baby  and  Laverlochere  townships  lakes  are  of  comparatively  rare  occur- 
rence. 

Micrometer  and  compass  surveys  were  made  of  all  the  roads  as  well  as  the  streams 
and  lakes  included  in  this  area. 

The  geological  succession  as  recognized  by  our  examination  is  as  follows,  with  the 
several  equivalents  as  studied  on  the  Ontario  side  of  the  lake. 


QUEBEC. 

Pleistocene — 
Clays  and  sands. 

Silurian- 
Clinton  and  Niagara. 
(Limestones,     shales, 

sandstone.) 
Great  unconformity. 


ONTAKIO. 

Pleistocene- 
Clays  and  sands. 
Silurian- 
Clinton  and  Niagara, 
conglomerate    and     (Limestones,    sandstones  and   conglomer- 
ates.) 
Great  unconformity. 


PRE-OAHBRIAN. 


PRE-CAMBRIAN. 


1.  Upper  Huronlan —  1. 

Quartzite  and  conglomerate. 
No  apparent  conformity. 

2.  Lower  Huronlan  —  2. 

Conglomerate,  breccia  and  slates. 
No  deposits  of  economic  importance  yet 
found. 

Great  unconformity. 

3.  Keewatin —  8. 

Igneous  complex,  with  some  minor  beds 
of  altered  quartzite,  chiefly  green- 
stones, quartz  porphyries  and  por- 
phyrites,  much  folded  and  disturbed. 

Promising  deposits  of  chalcopyrlte, 
galena  and  other  sulphides  with  low 
values  in  gold  and  silver. 


Middle  Huroniaji — 
Lorraine  arkose  quartzite  and  conglo- 
merate. 
T'nconformity  (Miller). 
Lower  Huronian — 
Conglomerates,  breccias,  quartzite  and 

greywacke  slates. 
The   cobalt-nickel-arsenic   sliver    veins 

occur  in  this  series. 
Great  unconformity. 

Keewatin — 

Igneous  complex,  mainly  greenstones 
and  quartz  porphyries  more  or  lees 
folded  and  disturbed. 

Occasionally  some  of  the  silver-bearing 
veins  extend  downward  into  this 
formation,  but  as  a  rule  these  high 
grade  ores  are  replaced  by  chalcopy- 
rlte, galena,  zinc  blende  and  pyrr- 
hotlte  in  their  downward  extensions 
through  these  rocks. 
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^NEOUS.  lONEOUS. 

1.  Post  Huronian—  1.  Post  Huronlan — 

Diabase.  Diabase. 

2.  Post  Keewatin —  2.  Post  Keewatin— 

Granite  (Laurentiaii).  Lorraine  granite  (Laarentian). 

This  granite  is  intrusive  into  the  Kee-  This  granite  is  intmsive  into  the  Kee- 
watin, but  furnishes  pebbles  to  the  watin,  but  not  into  the  Liower 
Lower  Huronlan  conglomerates.  Huronlan. 

It  will,  therefore,  be  seen  from  the  foregoing  table  of  formations  that  the  two  areas 
are  from  a  geological  point  of  view  practically  identical,  while,  however,  exposures  of 
slate  and  conglomerate  on  the  Ontario  side  cover  extensive  tracts  which  are  for  the  most 
part  well  exposed  and  comparatively  free  from  drift,  areas  of  a  similar  strata  on  the 
Quebec  side  are  covered  by  a  heavy  mantle  of  clay,  often  continuous  for  miles  with  only 
occasional  and  comparatively  small  outcrops  of  the  underlying  rocks.  By  far  the 
largest  part  of  the  district  shows  outcrops  of  quartzite,  granite  and  green  schists  with 
few  or  small  dejwsits  of  economically  valuable  mineiiils. 

CLAYS. AND  SANDS. 

The  Pleistocene  history  of  this  and  adjacent  regions  seems  to  be  in  the  main  divis* 
ible  into  two  parts.  (1)  That  of  great  accumulation  of  snow  and  the  production  and 
maintenance  of  a  confluent  ice  sheet.  This  is  believed  to  have  been  accompanied  by  a 
vast  regional  uplift,  increasing  in  amount  to  the  northwest.  Following  this  04une  (2), 
a  profound  submergence,  during  which  time  the  ocean  invaded  a  large  portion  of  the 
Ottawa  valley  rivalling  in  extent  and  depth  similar  encroachments  made  by  the  sea 
during  portions  of  the  Palaeozoic.  It  is  very  probable  that  during  this  period  channels 
may  have  connected  that  portion  of  the  ocean  covering  the  St.  Lawrence  and  Ottawa 
valleys  with  that  existent  in  Hudson  bay.  The  stratified  clays  which  towards  Lac  des 
Quinze  pass  upwards  into  sand  were  probably  deposited  very  rapidly  from  streams  issu- 
ing from  the  margin  or  front  of  the  retreating  glacier.  These  extensive  clay  flats  often 
occur  as  terraces  thus  serving  as  marks  accentuating  the  various  stages  or  baitings  in 
the  ice  sheet  of  which  the  margin  was  buried  beneath  the  rising  waters,  thus  i)ermit- 
ting  and  even  favouring  such  a  mode  of  deposition  of  the  englacial  detritus.  These 
great  clay  plains  cover  very  large  areas  throughout  this  district,  often  partially  or 
completely  separated  from  one  another  by  rough  rocky  hills  that  rise  abruptly  from 
the  plains.  While  very  useful  from  an  agricultural  standpoint,  they  have  a  most  de- 
pressing effect  on  the  eager  geologist  and  prospector. 

Silurian. 

OLINTON  AND  NIAOABA. 

The  eastern  edge  of  this  Silurian  outlier  which  occurs  in  the  form  of  a  synclinal 
trough  may  still  be  se^n  extending  almost  continuously  along  the  shores  of  Lake  Timis- 
kuTwiTig  from  Chief  island  to  Pich^  point  with  smaller  patches  as  far  south  as  oppo- 
site Bryson  island.  This  narrow  fringe  is  made  up  of  conglomerates  and  sandstones 
lying  at  the  base  of  the  Niagara  formation.  The  coarse  beds  are  a  boulder  conglomer- 
ate, representing  simply  a  talus  of  angular  and  subangular  fragments,  detached  from 
the  elevations  in  the  immediate  vicinity  of  the  exposures,  consolidated  together  by  a 
finer  grained  arenaceous  cement  of  a  yellowish  colour  in  which  are  also  embedded 
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fragments  of  corals  and  orthoceratites.  This  boulder  conglomerate  passes  upward  into 
a  fine  conglomerate,  in  turn  replaced  by  a  coarse  grit,  and  becoming  finally  a  yellowish 
rather  friable  sandstone. 

In  the  bay  to  the  south  of  Piche  point  and  between  this  and  the  Wright  mine 
there  are  two  small  patches  of  thinly  bedded  light  yellow  arenaceous  limestone  dipping 
in  a  southerly  or  southwesterly  direction  5^,  while  immediately  south  of  the  Wright 
mine  is  another  small  patch  of  similar  limestone  dipping  southwest  9®. 

On  the  same  shore  nearly  opposite  Bryson  island  there  are  two  more  small  patches 
of  the  arenaceous  limestone  exposed  at  the  shore  wrapping  round  the  hummocks  of 
Huronian  quartzite  and  dipping  in  a  southeast  or  southwesterly  direction  5°.  !N^one 
of  these  contained  any  visible  fossil  remains. 

On  Burnt  or  Mann  island,  as  also  on  the  two  smaller  islands  between  this  and 
Bryson  island,  (Osier  and  Brisseau  islands)  are  exposed  the  limestones  and  shales  re- 
presenting the  deepwater  deposits  of  this  period.  The  limestone  is  of  a  pale  yellow  to 
cream  colour,  weathering  whitish,  the  beds  varying  in  thickness  from  a  few  inches  to  as 
many  feet.  Some  of  the  beds  are  of  a  very  fine  and  even  texture,  very  closely  approach- 
ing the  character  of  lithographic^ stone. 

PKE-CAMBRIAN. 

UPPER    HURONIAN. — QUARTZITE    AND    QUARTZITE-CONGLOMERATE. 

This  topmost  member  of  the  Huronian  in  the  Timiskaming  district  is  much  more 
extensively  developed  on  the  Quebec  side.  It  is  the  geological  equivalent  of  what  Pro- 
fessor LMiller  has  called  the  Lorraine  arkose  of  the  Ontario  side  of  the  lake.  This  rock 
passes  upward  by  an  insensible,  though  sometimes  rapid,  gradation  from  a  slaty  grey- 
wacke,  which  in  turn  gives  place  gradually  downward  to  a  basal  conglomerate. 

Sometimes  this  quartzite  rests  directly  and  unconformably  upon  a  granite,  the 
slate  and  conglomerate  being  entirely  absent.  The  conglomerate,  at  the  base  made  up 
largely  of  granite  pebbles  and  boulders,  is  well  seen  at  various  localities  near  the 
centre  of  the  township  of  Duhamel.  At  Wine  point  and  in  the  vicinity  of  Ville  Marie 
this  same  quartzite  is  plainly  seen  to  result  in  the  breaking  down  of  the  granite  '  in 
situ.'  It  is  usually  in  very  massive,  often  much  jointed  beds,  coarse  in  texture,  in 
most  cases  showing  the  character  of  a  grit,  while  certain  bands  are  conglomeratic. 
Many  of  the  larger  fragments  in  the  conglomeratic  phase  represent  very  distinctly 
rounded  or  waterworn  pebbles,  the  largest  of  which  vary  from  an  inch  to  two  inches 
in  diameter.  These  are  composed  of  a  greyish  white  translucent,  often  much  fractured 
quartz  and  many  of  them  are  surrounded  by  a  thin  film  of  iron  oxide.  Occasionally 
some  pebbles  of  red  quartz  are  present,  while  still  more  rarely  greenish,  greyish  and 
pale  brownish  chalcedony-like  fragments  occur.  In  addition  there  are  often  small 
angular  fragments  of  both  red  and  yellow  jasper,  together  with  small  pieces 
of  both  reddish  and  greyish  feldspar.  These  jasper  fragments  are  evidently  derived 
from  the  iron  ore  formations  of  the  underlying  Keewatin,  small  bands  of  which  are 
known  to  occur  to  the  southeast  of  Laverlochere,  and  also  crossing  the  Quinze  river 
on  the  tenth  portage  from  Lake  Timiskaming.  The  large  fragments  are  embedded 
in  a  matrix  composed  largely  of  yellowish  green  sericite  which,  on  account  of  its 
abundance,  gives  the  prevailing  *  sSa  *  green  tint  to  the  whole  rock.     This  quartzite 
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may  be  well  examined  and  studied  in  the  stretch  of  country  about  three  miles  in  width 
extending  from  the  mouth  of  the  Little  river  to  the  mouth  of  Apika  creek.  It  also 
makes  up  the  larger  part  of  Bryson  and  Chief  islands.  As  on  the  Ontario  side  no 
deposits  of  minerals  of  economic  importance  have  been  noticed  in  this  formation. 

Lower  Huuonian. 

slate  and  conglomerate. 

The  conglomerate  which  occurs  at  the  base  of  the  Huronian  rests  imconformably 
upon  either  a  granite  or  the  upturned  edges  of  the  Keewatin  greenstones  and  schists. 
This  conglomerate  is  the  rock  referred  to  by  the  earlier  geologists,  Logan  and  Murray, 
ill  their  first  geological  descriptions  as  *  slate  conglomerate '  and  *  chlorite  slat«  conglo- 
merate.' Both  as  a  massive  rock  and  in  its  more  imperfect  forma  of  slaty  structure, 
it  exhibits  the  character  of  a  conglomerate  or  breccia,  carrying  fragments  chiefly  of 
various  eruptive  rocks,  which  vary  in  size  from  the  smallest  pebble  to  boulders  which 
are  sometimes  several  feet  in  diameter.  The  largest  and  most  abundant  are  of  the 
underlying  flesh  red  biotite  and  hornblende  granite  and  fine  grained  red  quartzite,  but 
pebbles  of  diabase,  diorite,  porphyrite  and  green  schist  are  also  abundant.  The  finer 
grained  matrix,  usually  dark  green  in  colour,  is  made  up  chiefly  of  chlorite  and  seri- 
cite  in  which  are  embodied  small  fragments  of  quartz,  orthoclase,  plagioclase  and 
occasional  microline.  Wherever  any  considerable  section  is  exposed,  this  conglomerate 
passes  upward  into  a  slate  by  a  gradual  decrease  in  the  number  and  size  of  the  pebl)les. 
Over  large  areas,  however,  the  upper  beds  cannot  be  said  to  be  true  slates  since  pebbles 
are  of  very  common  occurrence.  Some  of  the  slates  are  very  evenly  and  beautifully 
banded  in  varying  shades  of  green  or  brown.  The  whole  of  the  beds  of  the  Huronian 
in  contradistinction  to  the  underlying  Keewatin  are  in  approximately  horizontal  posi- 
tion, but  the  strike  and  dip  are  constantly  varying.  In  this  district  the  various  mem- 
bers of  the  Huronian  occur  in  a  series  of  low  domes  resting  unconformably  upon  the 
granite  or  upturned  edges  of  the  Keewatin  schists.  They  seem  to  be  in  perfect  con- 
formity with  one  another,  the  conglomerate,  slate  and  quartzite  showing  a  rather  per- 
fect, though  at  times  rapid,  gradation. 

KEEWATIN. 

These  deep  green,  often  schistose,  rocks  arc  the  oldest  in  the  district,  being  cut 
through  by  the  granites  and  gneisses  usually  classified  as  Laurentian.  The  largest 
area  occurs  in  the  southeastern  part  of  Baby  and  thence  north  to  Cameron  and  Long 
lakes,  forming  a  belt  from  three  to  six  miles  in  width  and  extending  northwest  across 
the  Quinze  river.  The  whole  series  as  here  exposed  is  a  highly  belted  and  metamorphosed 
complex  of  several  varieties  of  porphyry  and  porphyrite,  diabase,  and  green  schists 
with  subordinate  bands  of  iron  formation  and  quartzite.  Some  of  these  schists  contain 
promising  deposits  of  chalcopyrite,  galena,  &c.,  which  have  attracted  the  attention  of 
prosi)ector8  and  mining  men.  Some  of  these  deposits  in  the  township  of  Fabre  were 
being  developed  during  the  past  summer.  Besides  these  deposits  of  sulphides,  quartz 
veins  carrying  gold  also  occur,  but  whether  in  sufficient  quantity  has  not  been  demon- 
strated. 
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Post  Huronun. 


The  equivalent  of  the  diabase  with  which  silver  has  been  found  on  the  Ontario  side 
is  well  exposed  in  the  vicinity  of  Quinn  point,  but  so  far  nothing  of  economic  im- 
portance has  been  discovered. 

Post  Kkbwatin. 

GRAKTrS. 

This  granite  which  cuts  the  Keewatin  and  underlies  the  Hiironian  is  well  exposed 
in  the  northeastern  portion  of  Duhamel  and  the  northwestern  part  of  Laverlochere. 
It  is  the  rock  from  which  the  upper  quartzite  has  been  chiefly  derived. 

As  a  result  of  these  examinations,  it  will  be  possible  to  issue  a  new  geological  map 
extending  from  the  southern  part  of  Fabre  to  the  Quinze  river,  and  eastward  from 
Lake  Timiskaming,  a  distance  averaging  about  twelve  miles.*  This  will  show  in  a  very 
detailed  manner  all  of  the  rock  exposures,  while  at  the  same  time  the  areas  occupied 
by  the  clay  flats  will  also  be  delimited. 
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ON  EXPLORATIONS  ALONG  THE  PROPOSED  LINE  OF  THE  TRANSCON- 
TINENTAL RAILWAY  FROM  LAKE  ABITIBI,  EASTWARD. 

W,  J.  Wilson. 

My  work  for  the  summer  of  1906  was  the  examination,  as  far  as  time  would  allow, 
of  a  narrow  tract  of  country  along  the  proposed  line  of  the  Transcontinental  railway 
from  Makamik  lake. 

The  most  central  point  from  which  to  carry  on  explorations  seemed  to  be  the 
Kenojevis  cache  on  the  Nawapit€9hin  river,  the  northern  branch  of  the  Kenojevis. 
At  this  cache  extra  supplies  were  stored,  and  the  Nawapitechin  was  ascended  almost 
to  its  source,  where  an  old  Indian  trail  crosses  the  height-of-land  to  the  Abitibi 
waters.  This  portage  is  over  four  miles  long,  and  leads  into  Lake  Lois,  from  which 
an  easy  canoe  route  extends  to  Makamik  lake,  where  the  Fly  river  enters.  This  river 
was  examined  as  far  as  it  could  be  ascended  in  canoes,  and  side  trips  were  made  to 
neighbouring  hills.  Another  river,  called  the  Kakameonan,  which  enters  the  lake ' 
about  three-quarters  of  a  mile  south  of  Fly  river,  was  surv^ed  and  explored  along  the 
lower  part  of  its  course. 

The  same  route  was  used  to  return  to  the  Kenojevis  cache,  and  side  trips  were 
made  through  the  forest  to  the  railway  line.  A  special  examination  was  next  made 
of  the  molybdenite  area  on  Kewagama  lake,  where  Mr.  J.  F.  E.  Johnston  found  this 
mineral  in  1901.  Seals  Home  lake  and  the  Harrieanaw  river  and  some  of  its  branches 
were  then  surveyed  by  eompass  and  mi'erometer  down  to  the  northern  border  of  the 
area  to  be  examined,  and  also  the  Natagagan,  a  branch  of  the  Bell  river.  The  last 
stream  surveyed  was  the  Upper  Harrieanaw,  of  which  a  compass  and  micrometer 
survey  was  made  for  twenty-six  miles  east  of  Seals  Home  lake,  and  a  track  survey  of 
the  remainder  up  to  the  portage  to  Wabanoni  lake,  following  the  south  branch.  The 
railway  line  was  followed  the  whole  distance  between  Makamik  lake  and  Bell  river, 
and  examinations  were  made  north  and  south  of  the  line  at  intervals  between  the 
various  rivers,  but  owing  to  the  character  of  the  country  this  afforded  very  little  in- 
formation about  the  underlying  rocks,  as  it  sometimes  hapx>ened  that  no  exposures 
were  seen  for  fifteen  or  twenty  miles. 

THE  NAWAPrTEOHIN  RIVER. 

The  Nawapitechin  river  to  its  junction  with  the  branch  from  Kewagama  lake 
flows  in  a  southeasterly  direction,  and  mostly  parallels^  the  height-of-land.  It  is  about 
two  chains  wide  for  ten  miles  up  from  the  forks,  through  low  clay  banks  of  rich  sandy 
loam*  The  country  is  well  wooded  with  spruce,  poplar  and  fir,  with  Banksian  pin«  on 
the  more  sandy  tracts.  There  is  also  an  abundance  of  the  smaller  shrubs.  The  land 
along  this  river  is  generally  rolling  and  fairly  well  drained,  so  that  there  is  a  con- 
siderable area  of  good  agricultural  land  on  its  banks.  At  about  thirty-five  miles  from 
the  forks,  following  the  bends  of  the  river,  it  again  divides,  one  branch  coming  from 
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the  north  and  the  other  from  the  southwest.  The  canoe  route  follows  the  southwest 
branch,  which  is  reached  by  a  portage  three-quarters  of  a  mile  in  length.  This  portage 
leaves  the  main  river  a  short  distance  below  the  junction  of  the  two  branches,  at  a 
X>oint  where  there  is  no  obstruction,  and  as  it  was  not  marked  on  the  map  we  had 
much  trouble  and  delay  in  finding  it.  The  brook  above  this  portage  is  mostly  dead 
water  up  to  the  long  jwrtage,  the  water  being  held  back  by  beaver  dams.  The  portage 
across  the  height  of  land  is  over  four  miles  long,  but  is  well  cut  out  and  level,  and 
ends  at  a  small  stream  flowing  into  Lake  Lois.  The  route  then  follows  Lake  Lois  and 
the  river  flowing  out  of  its  western  end  into  Makamik  lake.  These  waters  have  been 
described  by  Mr.  J.  F.  E.  Johnston.* 

The  Fly  river  enters  Makamik  lake  on  the  east  shore,  and  is  about  two  chains 
wide  at  the  mouth.  It  is  navigable  for  canoes  three  miles  above  the  forks  at  Owl 
mountain.  It  is  very  crooked,  flowing  through  low  banks  composed  of  rich  clay  loam. 
The  forest  growth  is  good,  and  spruce  of  large  size  is  seen  along  its  course,  especially 
on  the  lower  part.  Farther  up,  there  are  areas  of  sandy  soil  covered  with  Banksian 
pine.  The  Kakameonan  river  as  far  as  followed  was  fairly  good  canoeing,  and  it  has 
since  been  cut  out  to  Robertson  lake  near  the  south  exploration  line  of  the  Trans- 
continental railway.  The  character  of  the  country  and  forest  growth  are  the  same  as 
on  the  Fly  river. 

SEALS   HOME  LAKE   AND  HARRICANAW   RnER. 

Seals  Home  lake  is  really  composed  of  three  expansions  of  the  Harricanaw  river, 
connected  by  narrows.  The  most  southerly  is  the  largest,  being  somewhat  circular  in 
form  and  over  five  and  a  half  miles  in  diameter.  Counting  in  the  three  expansions 
the  total  length,  north  to  south,  is  twenty-four  miles.  There  is  no  apparent  current  in 
this  distance,  and  the  level  seems  the  same.  Just  below  the  third  expansion  Peter 
Brown  creek  enters  from  the  east.  This  stream  is  100  feert;  wide  at  the  mouth,  and 
forms  a  good  canoe  route  almost  to  the  railway  line.  There  is  a  considerable  amount  of 
good  agricultural  land  along  this  river,  and  an  abundance  of  spruce  and  poplar,  some 
of  fair  size.  On  the  Harricanaw  river,  half  a  mile  north  of  the  railway  line,  the  first 
rapid  occurs  and  below  this  there  are  three  small  rapids  whh  a  fall  of  not  more  than 
ten  feet  in  a  distance  of  seven  miles.  Thirteen  miles  north  of  the  line  there  is  a  lake 
expansion  six  miles,  long  and  a  mile  and  a  half  wide.  The  river  was  surveyed  below 
this  lake  for  five  and  a  half  miles,  and  in  this  distance  there  are  three  small  rapids 
close  together,  with  a  fall  of  seven  feet.  Some  distance  below  the  point  at  which  I 
turned  back  the  river  is,  according  to  the  Indians,  a  continuous  rapid  for  miles,  and 
consequently  is  not  used  by  them  as  a  canoe  route.  For  the  most  part  the  banks  of 
the  Harricanaw  are  low  and  composed  of  clay  loam.  The  land  in  places  rises  gently 
for  a  short  distance  back  from  the  river  banks  and  then  becomes  level.  From  the 
lower  lake  several  low  hills  were  visible,  rising  from  200  feet  to  500  feet  above  the 
lake.     Small  black  ash  were  noted  in  various  places  along  the  river. 

The  Upper  Harricanaw  river  east  of  Seals  Home  lake  is  broad,  with  little  cur- 
rent, for  the  most  part  flowing  through  marshy  banks.     There  are  three  small  lakes 
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above  which  the  stream  becomes  smaller,  and  at  a  distance  of  six  miles  from  the  last 
lake  divides  into  two  equal  parts.  From  this  point  to  the  portage  to  Wabanoni  lake 
the  stream  is  small,  and  is  only  navigable  for  canoes  at  fairly  high  water. 

THE  NATAGAGAN  RIVER. 

The  Natagagan  river  is  a  branch  of  the  Bell  river  which  it  joins  at  Kamikwanika 
island.  It  is  reached  by  a  series  of  portages  from  the  Upper  Harricanaw  river  start- 
ing twenty- three  miles  east  of  Seals  Home  lake.  The  first  portage  is  about  two  miles 
long,  the  second  nearly  one  and  a  quarter  milee,  the  third  one  mile  and  the  fourth 
a  little  more  than  a  mile  and  a  half.  These  portages  pass  through  a  heavily  wooded 
country  and  are  well  cut  out.  Spruce,  poplar,  canoe  birch  and  Banksian  pine  of  larg» 
size  are  common,  and  there  is  some  land  of  excellent  quality,  especially  on  the  fourth 
portage  going  north.  Between  the  portages  there  are  three  small  lakes  or  ponds  of 
clear  water  aggregating  less  than  a  mile  in  length.  The  last  portage  ends  at  a  small 
stream  flowing  into  Natagagan  lake.  This  lake  is  four  and  a  half  miles  long  and 
one  and  a  half  miles  wide  in  the  southern  part,  but  the  lower  part  is  not  more  than 
half  a  mile  wide.  The  Natagagan  river  flows  from  the  north  end  of  this  lake  and  is 
from  one  and  a  half  to  two  chains  wide.  The  soil,  forest  growth,  and  general  char- 
acter of  the  country  drained  by  this  river  are  the  same  as  those  already*  described 
on  other  stre-ams  in  this  area.  The  river  was  surveyed  northward  thirty  miles 
from  the -south  end  of  Natagagan  lake.  In  this  distance  there  are  no  large  branches 
and  only  a  few  rapids,  all  of  which  can  be  run  with  light  canoes.  The  water  in  all 
these  rivers  is  muddy  and  it  is  impossible  to  see  stones  or  sunken  logs  though  only  a 
few  inches  below  the  surface.  These  are  frequently  met  with  on  the  smaller  streams 
and  sometimes  prove  dangerous  to  canoes. 

GEOLOGY. 

Much  difficulty  was  experienced  in  working  out  the  geology  of  the  district  on 
account  of  the  scarcity  of  rock  exposures.  The  railway  line  runs  along  the  height-of- 
land  plateau  where  the  surface  is  flat  for  long  distances  and  the  rocks  are  deeply 
covered  with  clay  and  moss.  In  places  there  are  large  areas  of  muskeg,  so  that,  except 
in  an  occasional  hill,  outcrops  could  only  be  found  along  the  shores  of  lakes  and  banks 
of  rivers. 

In  going  up  the  north  branch  of  the  Nawapitechin,  northwest  of  the  country 
examined  by  Mr.  Johnston,  the  rocks  met  with  for  seven  miles  are  altered  diabases  and 
porphyrites,  followed  by  a  dark  quartzitic  rock  holding  cubes  of  pyrite  and  consider- 
able lime,  and  near  this  a  yellowish  green  quartzite  dipping  to  the  east. 

At  the  west  end  of  the  portage  connecting  the  main  river  and  south  branch  there 
is  a  small  exposure  of  a  light  brown,  fissile,  sericite  schist  striking  N.  60°  W.  vertical. 
Grading  into  this  schist  is  a  greenish  rock  showing  the  same  strike  and  weathering  to 
the  depth  of  half  an  inch,  the  weathered  part  being  a  rusty  brown  ochre.  Small  quartz 
veins  cut  both  these  rocks.  West  of  the  brook  and  close  to  it  there  is  a  vein  of  quartz 
over  a  foot  wide  containing  large  crystals  of  pyrite.  In  crossing  the  heigh t-of -land 
portage  the  rocks  seen  are  altered  diabase,  porphyrite  or  greenish  schists,  probably 
chloritic.     The  strike  varies  from  N.  70°  W.  to  east  and  west.    There  are  indications 
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of  iron  at  one  point,  but  in  small  quantity,  and  quartz  veins  are  numerous,  but  none,  so 
far  as  I  could  see,  carried  minerals  of  economic  importance. 

Ascending  the  Fly  river,  the  first  rock  seen  is  half  a  mile  from  the  mouth  and  is  a 
fine  dark  green  schist.  At  the  first  rapid  and  portage  less  than  a  mile  up  there  is  a 
chlorite  schist  striking  N.  76®  W.  vertical.  Green  schists  of  somewhat  varying  char- 
acter extend  up  the  river  for  three-quarters  of  a  mile.  For  some  miles  up  no  rock 
exposures  were  visible;  the  first  was  a  grey  granite,  followed  a  little  farther  up  by 
green  schist  and  reddish  and  grey  granites.  Between  the  two  portages — ^which  are  a 
short  distance  below  the  forks — grey  granite  is  again  seen,  and  at  the  upper  portage 
micaceous  schist,  holding  numerous  veins  and  pockets  of  quartz.  Just  above  the  forks 
at  Owl  mountain  there  is  an  outcrop  of  a  coarse  eruptive,  and  two  miles  farther  up  a 
diabase.  Above  this,  as  far  as  the  river  was  followed,  the  rock  is  a  fine-grained  dark 
hornblende  schist.  The  same  rock  was  found  between  the  forks  of  the  river  at  Owl 
mountain.  The  top  of  this  mountain  or  hill  is  a  diabase.  To  the  east  the  schist  con- 
tains many  bands  of  quartz  running  parallel  to  the  strike.  Some  of  the  bands  are  four 
feet  or  more  in  width  and  may  be  traced  for  a  long  distance  to  the  east.  Prospectors 
reported  masses  of  quartz  of  much  greater  width  than  the  above,  which  they  said  could 
be  traced  three  or  four  miles  eastward.  As  far  as  examined  no  valuable  minerals 
were  found  in  them. 

The  northern  exploration  line  of  the  Transcontinental  railway  crosses  the  Fly  river 
^vQ  miles  from  its  mouth.  Eastward  from  the  river  at  a  distance  of  three  miles  along 
the  line  there  is  a  low  hill  of  hornblende  schist  and  somewhat  similar  rock  is  seen  for 
two  miles  farther.  This  is  succeeded  by  greem  schist  and  porphyrite  at  six  miles. 
Going  eastward  small  exposures  of  green  schists  were  noted  for  two  miles,  and  then 
,  for  four  miles  high  ridges  of  granite  alternating  with  green  schist.  East  of  this 
broken  country  to  the  Harricanaw  river,  the  only  exposures  seen  were  chlorite  schist, 
altered  diabase  and  sericite  schist.  Between  the  Harricanaw  and  Bell  rivers  chlorite 
schist,  granite,  porphyrite  and  feldspathic  schists  occur,  but  the  exposures  in  this 
distance  were  few. 

The  south  exploration  line  runs  south  of  Makamik  lake  and  crosses  the  river  from 
Lake  Lois,  less  than  two  milee  from  its  mouth.  Hr  If  a  mile  east  oi  the  river,  chalcopy- 
rite  occurs  in  small  veins  of  quartz  which  cut  diabase  and  green  schists.  Eastward 
along  this  line  the  rocks  are  similar  to  those  on  the  north  line.  I  am  indebted  to  Mr. 
W.  D.  Kobertson,  engineer  in  charge,  for  rock  specimens  from  the  eastern  part  of  this 
line. 

The  rogka  on  Seals  Home  lake,  going  down  the  west  shore  from  the  height-of-land 
portage,  are  micaceous  sheared  diabase  or  gabbro,  biotite  granite,  chlorite  schist,  im- 
pure banded  quartzite,  hornblende  schist  and  mica  schist.  North,  along  the  Harri- 
canaw river,  similar  rocks  occur.  At  a  small  rapid  eight  miles  north  of  the  railway 
line  there  is  an  altered  mass  of  diabase  and  granite  cut  by  quartz  veins  holding  small 
quantities  of  chalcopyrite. 

The  rocks  on  the  upper  Harricanaw  and  Natagagan  rivers  are  much  the  same  as 
those  described  on  the  adjacent  streams. 

The  green  schists  are  the  common  rock  of  the  whole  area  from  Makamik  lake  to 


Digitized  by 


Google 


SUMMARY  REPORT  123 

SESSIONAL  PAPER  No.  26 

Bell  river.  They  are  doeely  connected  with  the  diabase  masses  and  in  places  these 
rocks  seem  to  grade  into  each  other.  In  a  general  way  the  strike  is  east  and  west,  and 
the  schists  are  frequently  vertical.  Large  quantities  of  pyrite  are  contained  in  these 
rocks  either  as  cubic  crystals  or  disseminated  specks.  Carbonate  of  lime  is  also  present 
in  many  of  them,  often  filling  thread-like  fissures. 

HOLTBDENrrE. 

The  granite  in  which  the  molybdenite  occurs  occupies  most  of  the  peninsula  which 
divides  Eewagama  lake  into  two  parts.  It  outcrops  at  intervals  for  over  three  miles 
on  the  east  side.  Mr.  Johnston  foimd  it  a  mile  and  a  half  above  the  narrows  on  the 
west  side,  and  as  it  forms  the  hills  almost  up  to  the  north  end  it  has  an  area  of  ap- 
proximately seven  square  miles.  The  molybdenite  is  best  seen  at  a  narrow  point  which 
projects  out  about  fifteen  chains  near  the  middle  of  the  east  shore.  Here  the  granite 
is  cut  by  vitreous  and  reddish-rusty  quartz  veins  or  dikes,  from  half  an  inch  to  four 
feet  in  thickness.  Many  of  the  veins  strike  northwest  and  southeast,  but  these  are  cut 
by  others  running  in  all  directions.  Some  of  them  have  clear  cut  walls  and  are  very 
distinct.  They  all  contain  molybdenite,  usually  in  thin  crystals,  some  of  which  are 
nearly  one  inch  in  diameter.  Along  the  shore  to  the  south  the  granite  outcrops  for  a 
mile  and  a  half  and  contains  quartz  veins  with  small  mo^bdenite  crystals.  An  ex- 
amination was  made  of  the  hills  back  from  the  lake;  the  same  conditions  prevail  ya 
at  the  shore  except  that  there  were  fewer  quartz  veins  and  less  molybdenite,  but  the 
latter  could  be  found  in  nearly  all  the  veins.  These  hills  are  about  266  feet  (aneroid) 
above  the  lake.  An  analysis  of  specimens  collected  by  Mr.  Johnston  from  this 
locality  showed  that  gold  and  bismuthite  were  also  present  in  the  quartz.* 

Molybdenite  was  also  foimd  on  a  small  island  in  Seals  Home  lake.  The  rock  Is 
granite  with  numerous  quartz  veins,  one  of  which  held  molybdenite  crystals. 

The  country  has  been  heavily  glaciated,  as  shown  on  almost  every  rock  exposure. 
The  stossing  is  invariably  on  the  north  side  and  is  very  distinct.  The  stria  run  from 
south  to  south  SO**  west. 

Mr.  Stanley  A,  Wookey  of  Toronto,  who  was  my  assistant,  performed  his  work  m 
A  higjhly  satisfactory  manner. 

During  the  summer  I  received  much  valuable  assistance  in  carrying  on  the  work 
from  the  officers  of  the  Transcontinental  railway,  especially  Messrs.  A.  N.  Moles- 
worth,  K.  Weatherbe,  W.  D.  Robertson.  B.  K.  Macdougall,  Chas  de  B.  Aumond,  N.  J. 
Lapierre^  O.  Robitaille  and  G.  David  McLaren. 

*  Summary  Report,  G€ol.  Survey,  of  Can.,    1901,  p.  188. 
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PETERBOROUGH,  PRINC  E  EDWARD  AND  SIMCOE  SHEETS. 

TV.  --1.  Johnston. 

My  instructions  for  the  post  season's  field  work  were,  to  complete  the  surveys 
necessary  for  the  compilation  of  a  map  of  the  Peterborough  sheet,  and  afterwards  to 
begin  work  on  the  Simcoe  sheet,  which  lies  adjacent  to  and  west  of  the  Peterborough 
sheet. 

The  work  remaining  to  he  done  on  the  Peterborough  sheet  consisted  of  survej^s 
of  the  road  connecting  Seymour  and  Belmont  tps.,  and  Galway  and  Cavendish  tps., 
and  the  previously  unsurveyed  lakes  Scugog,  Sturgeon,  Balsam  and  Mud  Turtle. 

On  May  23,  I  proceeded  with  my  assistant  Mr.  J.  H.  Stothers,  of  Ottawa,  to 
Campbellford,  in  the  vicinity  of  which  a  week  was  spent  in  making  necessary  road 
surveys.  From  June  1  to  June  18  work  was  continued  in  Galway,  Cavendish  and 
Lutterworth  townships,  with  a  special  view  of  finding  corundum,  a  deposit  of  which 
and  its  associated  minerals  was  noted  last  year  as  occurring  on  lot  12,  concession  4, 
of  Lutterworth  tp.  All  the  hitherto  unmapped  roads  in  these  townships  were  also 
surveyed. 

Though  no  further  discoveries  of  corundum  were  made,  it  is  quite  possible  that 
careful  search  may  reveal  other  deposits  in  the  central  and  southwestern  parts  of  Lut- 
terworth township,  where  there  are  crystalline  limestones  and  syenites  with  which 
corundum  is  usually  associated. 

On  June  18,  Messrs.  Cane  and  Davis  of  Xewmarket,  Ont.,  joined  me  at  Fenelon 
Falls  and  the  following  day  a  micrometer  and  compass  survey  of  the  above  mentioned 
lakes  was  begun.  This  work  was  completed  on  July  24,  when  I  received  instructions 
to  complete  the  surveys  nece*>sary  for  the  mapping  of  Prince  Edward  county.  We 
left  BelleviUe  on  July  27,  and  started  a  micrometer  and  compass  survey  of  the  un- 
surveyed bays  off  the  Bay  of  Quinte,  including  Big  Island,  Hay  and  Napanee  bays.  * 

The  south  shore  line  of  the  county  from  the  eastern  extremity,  to  the  Murray 
canal,  including  East  and  West  lakes,  was  also  surveyed,  and  a  tie  line  of  sixty-five 
miles  was  run  acres  the  county  connecting  up  different  points  on  the  north  and  south 
shores. 

Upon  the  completion  of  this  work,  on  August  29,  Messrs.  Cane  and  Davis  returned 
to  Newmarket,  and  the  remainder  of  the  season  was  spent  in  surveying  the  roads  and 
defining  the  geology  of  the  eastern  portion  of  the  Simcoe  sheet,  including  the  town- 
ships of  Bexley,  Garden,  Eldon  and  Mariposa.  The  season's  survey  included  in  addition 
to  lakes  and  the  Prince  Edward  shore  line  six  hundred  miles  of  roads.  We  returned 
to  Ottawa  on  September  22. 

The  map  of  the  Peterborough  sheet  is  now  being  compiled  and  together  with  the 
report  on  the  sheet,  will  be  sent  to  press  as  soon  as  possible. 
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GEOLOGY. 

The  constniction  of  that  portion  of  the  Trent  Valley  canal,  between  Lakes  Balsam 
and  Simcoe,  has  exposed  good  and  lengthy  sections  of  the  Trenton  and  Black  Biver 
limestones.  A  cutting  of  from  ten  to  thirty  feet  in  depth  has  been  made  in  the  Trenton 
limestone  for  a  great  part  of  the  distance  between  Balsam  lake  and  the  lift-lock,  which 
is  situated  near  the  village  of  Kirkfield.  Below  the  lock  the  cutting  is  mostly  in  the 
Black  river  and  continues  so  for  three-quarters  of  a  mile,  to  the  valley  of  the  Talbot 
river.  The  lowest  beds  exposed  in  the  cutting  just  below  the  lift-lock  probably  form  the 
top  of  the  Black  River  formation.  The  Trenton  limestone  extends  for  about  three  miles 
north  of  the  canal  into  the  to\\^ship  of  Cardon,  the  central  and  northern  parts  of  tho 
township  being  occupied  by  the  Black  River  formation,  which  extends  north  as  far 
as  the  south  branch  of  the  Black  river.  About  three  miles  northwest  of  the  lif t-lo(;k  a 
granite  l)oss  rises  above  the  surrounding  country.  The  Black  River  limestone,  con- 
taining an  abundance  of  its  characteristic  large  fossils,  rests  against  its  sides  at  an 
angle  of  fifteen  degrees. 

In  the  southern  part  of  Dalton  township,  near  Uphill  P.O.,  an  outlier  of  the  Black 
River  formation  occurs,  remarkable  for  its  thickness  and  the  escarpment  which  it  dis- 
plays. 

The  wells  sunk  at  the  lift-lock  for  the  hydraulic  rams,  which  support  the  pontoons, 
showed  a  thickness  of  ninety  feet  of  Black  River  limestone.  Near  the  bottom  of  the 
wells  soft,  yellowish,  thin-bedded  and  arenaceous  limestones  were  encountered  similar 
to  some  of  the  beds  seen  near  the  contact  with  the  Archaean  at  Head  lake,  in  Laxton 
township,  and  at  other  places  in  this  district.  These  contact  beds,  which  are  of  con- 
siderable interest  and  vary  widely  in  character  and  thickness,  are  best  seen  at  the 
Burnt  River  quarries  in  Somerville  township,  and  at  Head  lake  in  Laxton.  They  will 
be  more  fully  described  in  the  report  on  the  Peterborough  sheet. 

The  limestones  of  tho  district  between  Balsam  and  Simcoe  lakes  have  a  general 
dip  of  two  to  five  degrees  towards  the  southwest.  This  dip,  however,  is  varied  by 
several  undulations,  one  of  which  is  cut  by  the  canal  a  short  distance  below  the  railway 
bridge  near  Kirkfi^ld,  and  shows  a  slight  dislocation  in  the  strata.  This  fault  is  prob- 
ably i)08t-glacial  as  the  crest  does  not  appear  to  be  glaciated. 

Glacial  markings  are  numerous  and  the  general  direction  of  the  striae,  which  are 
well  displayed  in  the  limestones  along  the  canal,  is  south  thirty  degrees  west,  magnetic. 

The  rock  dumps  along  the  canal  furnish  an  abundance  of  Trenton  and  Black 
River  fossils.  The  lower  beds  of  the  Trenton  are  especially  rich  in  fossils  and  contain 
a  great  number  of  well-preserved  crinoids,  star-fishes,  corals,  &c.  The  best  hunting 
ground  for  these  is  along  the  canal  for  a  mile  or  so  above  the  lift-lock,  from  which 
locality  a  good  collection  of  crinoids  and  star-fishes  was  obtained. 

The  product  from  a  stone-crusher  which  was  in  operation  during  the  summer  near 
Kirkfield,  utilizing  the  limestone  from  the  dumps  along  the  canal,  was  being  shipped 
to  Toronto  for  use  in  concrete  work.  Much  of  this  stone  would  also  be  fit  for  the  manu- 
facture of  lime. 

The  peat  works  near  Victoria  Road  were  operated  throughout  the  season,  and  pro- 
duced upwards  of  one  hundred  tons  of  wet  or  twenty-five  tons  of  dry  peat  per  day. 
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The  season  was  an  exceptionally  good  one  and  the  process  employed  here  seems  to  have 
met  with  some  success.  The  plant  established  a  few  years  ago  at  the  peat  bog  two  iHilea 
east  of  Kirkfield,  was  not  in  operation,  and  some  of  the  buildings  were  being  demolished. 

In  drilling  a  well  on  the  farm  of  Mr.  McKenzie,  near  Kirkfield,  a  flow  of  natural 
gas  was  struck  in  the  Trenton  limestone  at  a  depth  of  seventy  feet.  The  gas  continued 
to  flow  at  a  low  pressure  for  several  weeks. 
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SUBVEYS  ON  PARTS  OF  THE  PROPOSED  ROUTE  OF  THE  TRANSCONTI- 
NENTAL  RAILWAY  IN  NEW  BRUNSWICK 

R.  A.  A.  Johnston. 

The  early  part  of  the  year  was  devoted  to  the  plotting  of  surveys  of  previous  years, 
and  to  further  investigations  into  the  subject  of  Canadian  meteorites.  Special  efforts 
have  been  put  forth  to  enlarge  the  Museum  collection  of  these  objects,  and  the  follow- 
ina:  additions  have  been  made  during  the  present  year : — 

By  purchase — 

Model  and  mould  of  Iron  Creek — Siderite — 1870. 

Model  and  fragment  of  Beaver  Creek — Aerolite — May  26,  1898. 

Model  of  DeCewsville — Aerolite — January  21,  1887. 

Whole  mass  and  mould  of  Gay  Gulch — Siderite — 1901. 

By  exchange — 

Model  of  Shields  (Shelburne)— Aerolite— August  13,  1904. 

Negotiations  are  in  progress  for  the  acquisition  of  other  specimens. 

In  compliance  with  your  instructions,  I  left  Ottawa  July  8,  accompanied  by  Mr. 
J.  R  Marshall,  who  rendered  very  efficient  service  as  my  field  assistant  throughout  the 
season.  Arriving  at  St.  John  we  were  permitted,  by  the  kindness  of  Mr.  G\iy  C.  Dunn, 
district  engineer  of  the  National  Transcontinental  railway,  to  examine  the 
location-plans  of  the  line  between  the  neighbourhood  of  Grand  Falls  in  Victoria 
county  to  its  intersection  with  the  Chatham  and  Fredericton  branch  of  the  Intercolo- 
nial railway  at  Portage  Road  crossing,  in  York  county,  the  so-called  Back  or  Central 
route;  blue  prints  of  these  plans  were  subsequently  furnished  us  for  use  in  the  field, 
through  the  permission  of  Mr.  H.  D.  Lumsden,  the  chief  engineer ;  for  these  and  other 
courtesies  extended  by  these  gentlemen,  I  wish  here  to  record  my  keen  appreciation. 
From  St.  John  we  proceeded  to  Fredericton,  and  thence  to  Plaster  Rock,  where  a 
short  time  was  spent  in  the  examination  of  some  of  the  more  important  points  in  the 
neighbourhood.  On  the  9th  we  moved  out  along  the  Grand  Falls  road  to  the  vicinity 
of  the  Dead  brook,  from  which  point  examination  was  made  of  the  coimtry  to  the 
northwestward  as  far  as  Little  Salmon  river.  A  week  was  taken  up  in  this  work,  and 
camp  was  then  moved  back  to  a  point  on  the  Tobique  river  about  two  miles  above 
Plaster  Rock,  whence  examination  of  the  country  to  the  northwestward  as  far  as  the 
south  branch  of  the  Gulquac  stream  was  made.  On  the  20th  we  proceeded  to  Reed 
island,  and  the  remainder  of  the  month  was  occupied  in  an  examination  of  the  country 
drained  by  the  Wapskahegan  and  Odell  streams  and  their  tributaries,  as  well  as  that 
about  the  upper  reaches  of  the  north  branch  of  the  Southwest  Miramichi.  On 
August  1,  we  proceeded  to  Bath  station,  and  thence  to  the  mouth  of  West  brook,  on 
the  north  branch  of  the  Southwest  Miramichi ;  our  further  progress  was  now  effected 
by  means  of  canoes,  often  with  very  groat  difficulty  by  reason  of  the  low  water  in  the 
streams.    We  reached  Boiestown  on  August  21,  and  proceeded  to  Stanley,  from  which 
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place  surveys  were  made  of  portions  of  the  country  about  the  Nashwaak  and  Taxis 
rivers.  On  the  28th  we  went  up  to  the  village  of  Grand  Falls,  and  from  there  com- 
pleted the  survey  to  the  Little  Salmon  river.  Wherever  the  nature  of  the  country 
permitted,  traverses  were  made  from  various  points,  and  in  the  settled  districts  odo- 
meter surveys  were  resorted  to. 

The  area  examined  includes  portions  of  the  counties  of  Madawaska,  Victoria, 
Carleton  and  York,  and  is  embraced  in  map  sheets  2  N.W.  (Grand  Falls  sheet),  and 
2  S.  W.  (Andover  sheet).  It  is,  generally  speaking,  a  well-watered  area,  being  traversed 
by  a  number  of  the  larger  streams  flowing  into  the  St.  John  and  Southwest  Miramichi 
rivers.  From  Grand  Falls  southeastward  to  the  neighbourhood  of  Salmon  river  it  is 
formed  of  a  series  of  broad  undulations  frequently  cut  by  deep  ravines  or  water-courses; 
thence  eastward  the  elevations  become  more  abrupt  until  the  divide  between  Little 
Salmon  river  and  Three  Brooks  stream  is  reached,  where  are  clustered  a  number 
of  sharp  angular  peaks  which  form  a  striking:  feature  in  the  landscape  for  several 
niilos  around;  from  this  point  there  is  a  gra<hial  descent  through  the  moderately 
hilly  country  in  the  neighbourhood  of  Plaster  Rock  to  the  banks  of  the  Tobique  river. 
A  short  distance  south  of  its  intersection  with  the  Grand  Falls  road,  the  National 
Transcontinental  railway,  as  it  is  now  surveyed,  forks,  one  branch  following  a  some- 
what circuitous  route  crossing  the  Tobique  river  some  two  miles  above  the  village  of 
Plaster  Rock,  runs  northeastward  to  within  a  short  distance  of  the  south  branch  of  the 
Gulquac  river,  and  then  swings  across  Little  Wapskahegan  and  River  des  Chutes  to 
near  the  head  of  Beaver  brook,  where  it  reunites  with  the  other  branch  which  has  fol- 
lowed a  more  direct  route,  but  with  much  steeper  grades,  crossing  Tobique  river  a  short 
distance  below  the  mouth  of  the  Wapskahegan.  From  the  head  of  Beaver  brook  there 
is  a  gradual  rise  across  the  east  branch  of  the  Odell  stream  to  the  summit  of  the  ridge 
separating  the  valley  of  the  Tobique  from  that  of  the  Southwest  Miramichi  at  the  head 
of  West  brook.  A  descent  is  then  made  down  the  valley  of  the  north  branch  of  the 
Southwest  Miramichi  to  a  point  about  three  and  three  quarter  miles  above  the  forks, 
where  the  line  crosses  over  and  follows  along  the  slope  of  a  low  ridge  lying  to  the 
north  of  the  Southwest  Miramichi  until  Ilalf-moon  cove  is  reached.  The  line  here 
crosses  the  main  stream  and  runs  around  the  heads  of  Miramichi  and  Napudogan 
lakes.  It  then  follows  along  the  valleys  of  Jewitt  and  Arnold  brooks  and  intersects 
the  Chatham  and  Fredericton  branch  of  the  Intercolonial  railway  at  Portage  Road 
ore  •racing. 

GEOLOGV. 

The  fonntry  traversed  has  been  geologically  surveyed  in  previous  years  by 
officers  of  the  Survey  and  the  boundaries  outlined  on  the  map  sheets  previously  re- 
ferred to.  Tlio  crumplf  d  and  upturned  rocks  of  the  Silurian  strata,  interbanded  with 
and  invaded  by  secondary  white  calcite,  are  abundantly  exposed  at  various  points  along 
the  St.  John,  Little  and  Salmon  rivers.  In  some  places  they  are  interspersed  with  thin 
fissile  shales,  and  occasionally  with  dikes  of  grey  diabase  running  with  the  strike.  The 
sharp  angular  elevations  about  the  heads  of  Little  Salmon  river  and  Three  Brooks 
stream  are  formed  of  a  series  of  felsite  erupt ives,  generally  of  a  greyish  or  reddish- 
brown  colour,  often  highly  fractured  and  in  some  instances  showing  a  distinct  flow- 
structure.  Extensions  of  these  rocks  were  traced  at  intervals  as  far  as  Blue  Bell 
moimtain  to   the  southwestward ;    overlying  those  at  one  or  two  places  there  were 
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obeeryed  Bome  small  occurrences  of  a  highly  altered  schist  holding  phenocrysts  of  a 
brownish  feldspar.  The  precise  horizon  of  these  is  not  as  yet  clear  though  there  is  little 
donbt  that  they  are  of  greater  age  than  are  the  Silurian  strata  immediately  to  the  west- 
ward, and  may  be  referable  to  the  pre-Cambrian  rocks  found  oyer  large  areas  to  the 
eastward.  Passing  eastward  to  near  the  head  of  Beaver  brook  the  country  is  under- 
lain by  rocks  of  Lower  Carboniferous  aget  Outcroi>s  of  these  are  seen  at  viarious 
points  along  Three  Brooks,  the  Tobique,  the  Gulquac  and  the  Wapskahegan,  the 
heaviest  exposures  occurring  in  the  cliffs  about  Plaster  Rock;  they  at  times  consist  of 
fine-grained  greyish  or  reddish  Slmdstonea,  but  oftener  as  banded  bluish  or  purplish 
argillites,  sometimes  associated  with  bands  of  a  pinkish  compact  limestone.  Along  the 
ridge  to  the  west  of  the  north  branch  of  the  Southwest  Miramichi  the  metamorphio 
series  of  the  Cambro-Silurian  are  observable  at  many  points  as  grey  or  white  hig^ily 
siliceous  laminated  rocks,  generally  much  crushed  and  highly  contorted.  Kocks  of 
similar  character  occur  about  the  head  of  Miramichi  lake  and  along  the  Taxis  river. 
Between  the  forks  of  the  Southwest  Miramichi  river  and  Miramichi  lake,  however,  the 
country  is  traversed  by  a  belt  of  greyish  or  reddish  granites  and  dark-coloured  gneisses 
and  mica-schists.  .  To  the  southeastward  the  Cambro-Silurian  rocks  are  succeeded  by 
strata  of  Lower  Carboniferous,  and  these  in  turn  by  strata  of  Middle  Carboniferous, 
age. 

ECONOMIC  MINERALOGY  AND  UTHOLOGY. 

It  cannot  be  claimed  that  the  district  is  rich  in  mineral  resources  nor  does  it 
appear  probable  that  any  of  the  metallic  minerals  found  at  different  points,  more  par- 
ticularly in  the  metamorphic  series,  will  ever  be  found  in  sufficient  quantity;  to  warrant 
any  great  outlay  of  capital  in  their  exploitation.  Iron  pyrites  are  found  scattered  in 
small  particles  throughout  the  greater  portion  of  the  area  and  the  diabases  frequently 
show  insignificant  amounts  of  pyrrhotite.  Galena  and  Molybdenite  also  occur  in  small 
amounts  at  a  few  places  along  the  Taxis  river  and  in  the  country  between  it  and  the 
Southwest  Miramichi.  Little  is  }?emg  done  to  develop  the  plaster  industry  about  the 
village  of  Plaster  Bock.  A  small  working  was  recently  operated  for  two  or  three  years 
by  the  Canadian  Pacific  Railway  Company  about  a  mile  below  the  village,  but  was 
discontinued  at  this  point  in  June  of  this  year.  Discoveries  of  coal  have  been  re- 
ported from  time  to  time  from  the  Middle  Carboniferous  area  east  or  the  village  of 
Stanley.  These  discoveries  have  sometimes  resulted  from  well-boring  operations 
and  their  commercial  value  has  never  been  proven.  Small  quantities  of  building- 
stone  have  at  time  been  quarried  about  the  village  of  Grand  Falls  to  supply  a  local 
demand  only;  fiags  of  large  dimensions  are  often  obtainable,  but  their  fissile  char- 
acter and  the  presence  in  them  of  considerable  amounts  of  readily  oxidisable  iron- 
pyrites  must  necessarily  militate  against  their  use  where  great  strength  and  dura- 
bilily  are  essentiaL  Granite  of  good  quality  is  to  be  found  in  abundance  in  the 
af^  between  the  forks  of  the  Southwest  Miramichi  river  and  Miramichi  lake,  as  well 
as  along  Bedell,  McKeel  and  Clearwater  brooks.  In  addition  to  the  ledges  of  granite 
exposed  at  different  places  in  this  area,  the  large  boulders  with  which  the  country  is 
freely  strewn  might  ])e  made  to  furnish  very  considerable  quantities  of  this  material. 

26—9 
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'  The  greats  portion  of  the  district  has  from  time  to  time  been  lumbered  over  so 
that,  excepting  the  hardwood  growth  with  which  the  ridges  and  also  the  undulating 
country  about  Salmon  river  are  clothed,  very'  little  of  the  virgin  forest  is  still  stand- 
ing. The  hardwood  timber  has  been  but  little  disturbed  except  for  the  pine  and  spru'^e 
with  which  it  has  been,  in  places  interspersed.  It  is  made  up  of  yellow  and  white  birch, 
rock  maple,  and  beech,  much  of  it  being  of  large  dimensions.  Forest  fires  have  in  the 
past  done  incalculable  damage  and  over  large  areas  the  only  evidence  of  the  former 
growth  is  to  be  found  in  the  charred  remains  of  the  great  pines  and  spruce  with  which 
the  country  must  have  formerly  been  covered.  No  attempts  at  artificial  reforestration 
have  ever  been  instituted  and  these  burnt  areas  are  now  either  barren  wastes  or  are 
covered  with  impenetrable  thickets  of  balsams,  poplars,  birches,  tamarack,  pin  cher- 
rieo,alder8  and  the  like.  In  exceptional  cases  a  growth  of  red  pines  has  sprung  up 
which  will  in  a  few  years,  providing  they  escape  the  ravages  of  future  conflagrations, 
become  of  considerable  value.  With  the  application  of  advanced  forestry  methods, 
the  forest  growth  might  be  greatly  improved  and  should,  with  adequate  fire-protection, 
in  time  yield  a  fair  return  for  any  legitimate  outlay  made  \ypon  it. 

AGRICULTURE. 

Most  of  the  lands  at  all  well  adapted  to  agricultural  purposes  have  already  been 
taken  up.  The  most  important  of  these  lie  along  the  St.  John  river  and  its  tributaries 
and  are  embraced  in  the  settlements  of  Chamford,  Commeau  Kidge,  Ennishone  and 
New  Denmark  and  a  strip  along  the  Tobique.  A  less  important  area  is  that  to  the 
north  and  northeast  of  the  village  of  Stanley,  embraced  in  the  Williamsburg,  Cross 
Creek,  Green  Hill  and  Maple  Grove  settlements.  The  soil  of  that  portion  of  the  St. 
John  River  valley  lying  in  the  neighbourhood  of  the  village  of  Grand  Falls  is  in  the 
main  made  up  of  the  detritus  of  the  underlying  Silurian  rocks,  mixed  occasionally 
with  alluvial  gravels  and  drift  materials,  and  is  capable  of  furnishing  excellent  crops 
of  the  various^  cereals  and  vegetables  in  ordinary  cultivation.  Along  the  Tobique 
the  red  clays  derived  from  the  disintegration  of  Lower  Carboniferous  rocks  afford 
excellent  crops  of  grain  and  grasses.  The  cleared  ground  about  the  four  last 
mentioned  settlements  furnishes  fair  crops  of  oats  and  grasses.  The  remaining  por- 
tions of  the  country  traversed  by  the  Back  or  Central  route  of  the  National  or  Trans- 
continental railway  are  generally  unsuited  to  agricultural  pursuits  since,  even  where 
the  soil  is  otherwise  fertile,  the  great  accumulation  of  boulders  with  which  the  ground 
is  cumbered  renders  successful  tilling  well  nigh  impossible. 
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SOUTHEEN  NEW  BRUNSWICK 

R.  W.  Ells. 

The  greater  part  of  the  season  of  1906  was  spent  in  an  examination  of  the  area 
adjacent  to  the  city  of  St.  John,  in  obtaining  materials  for  the  construction  of  a  geolo- 
gical map,  not  only  of  the  city  itself  but  of  the  area  comprised  within  a  radius  of  ten 
to  twelve  miles.  This  area  would  extend  westward  to  Musquash  harbour,  northward 
nearly  to  Devils  Back  on  the  St.  John  river  an<l  eastward  to  Loch  Lomond  and  the 
Black  river.  In  addition,  a  couple  of  weeks  were  spent  by  my  assistants,  under  the 
direction  of  Mr.  J.  A.  Robert,  in  mapping  the  area  surroimding  the  Musquash  river 
and  lakes,  a  district  which  had  never  before  been  closely  examined.  This  waa  done  to 
connect  the  work  of  Mr.  R.  A.  A.  Johnston  in  eastern  Charlotte  with  that  along  the 
St.  John  river. 

Owing  to  the  unusually  fine  weather  of  the  season  but  little  time  was  lost  through 
rain  or  fog.  The  compilation  of  the  map  of  the  St.  John  area  haa  already  been  com- 
menced by  Mr.  Robert,  but  as  most  of  the  geological  work  in  this  district  was  done 
nearly  forty  years  ago,  when  no  attempt  was  made  to  map  the  several  formations  ac- 
curately, it  has  been  foimd  necessary  to  make  nxmierous  changes  in  these  as  depicted 
on  the  published  map  of  southern  New  Brunswick  (1878),  on  the  scale  of  four  miles 
to  Ihe  inch. 

In  addition  to  the  general  supervision  of  this  work,  some  weeks  were  spent  in  the 
examination  of  the  mining  conditions  throughout  the  province  in  order  to  bring  out  a 
revised  edition  of  the  '  Mineral  Resources  of  New  Brunswick,'  written  by  Dr.  L.  W. 
Bailey  several  years  ago.  In  the  forthcoming  report  the  latest  information  regarding 
the  possibilities  of  economic  mineral  development  will  be  given.  A  few  days  were 
also  spent  with  Mr.  Hugh  Fletcher  in  Nova  Scotia  in  the  study  of  the  complicated 
group  of  formations  lying  to  the  south  of  the  Dominion  Atlantic  railway  between  Wolf- 
ville  on  the  east  and  Nictaux  on  the  west 

In  field  work  I  was  assisted  by  Mr.  J.  A.  Robert  of  this  department  and  by  Mr. 
J.  Russell  Archibald  and  Mr.  A.  A.  Fleming.  While  a  large  amount  of  work  had 
been  done  in  this  district  in  the  matter  of  surveys  as  far  back  as  1877-8,  additional  in- 
formation was  obtained  by  detailed  work  along  the  shores,  wood-paths,  new  roads, 
&c.,  in  order  that  the  boundaries  of  the  several  geological  formations  may  be  laid  down 
as  precisely  as  possible. 

DEVONIAN. 

One  of  the  most  important  of  the  changes  made  in  the  geological  work  about  St» 
John  is  tlie  transference  of  the  dark  red  conglomerates  and  sandstones  of  Kennebecasis 
bay,  several  miles  north  of  the  city,  from  the  Lower  Carboniferous  to  the  Devonian* 
Though  the  resemblance  of  these  rocks  to  those  of  the  Perry  group  in  Charlotte  coimty 
was  pointed  out  some  years  ago,  their  general  resemblance  to  Lower  Carboniferous 
sediment  in  the  southern  part  of  the  province  decided  the  authors  of  the  report  on  the 
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district  in  1879  to  colour  them  as  a  part  of  that  formation.  During  the  last  three  years, 
however,  the  study  by  Dr.  David  White  of  the  Perry  group  about  Perry  in  the  state  of 
Maine,  led  to  the  determination  that  these  rocks  belonged  rather  to  the  Upper  Devonian, 
a  conclusion  stated  in  our  report  on  Charlotte  county  in  1908.  Last  summer,  during 
an  examination  of  these  rocks  on  Kennebecasis  bay,  they  were  found  to  be  overlaid  con- 
formably by  grey  sandstones,  grits  and  shales,  which  contain  flora  of  Devonian  types. 
A  large  collection  of  these  plant  fossils  was  made  and  examined  by  Dr.  G.  F.  Matthew 
of  St.  John,  and  their  Devonian  facies  clearly  determined.  As  these  grey  beds  are 
unquestionably  above  the  Perry  dsark  red  conglomerates  the  Devonian  age  of  these  is 
still  more  clearly  defined. 

The  importance  of  this  determination  of  horizons  is  apparent,  since  within  the  last 
few  years  a  controversy  has  arisen  on  the  part  of  certain  paleobotanists  as  to  the  age 
of  the  great  series  of  slates,  conglomerates,  &c.,  both  to  the  east  and  west  of  the  city. 
These  have  long  been  described  as  of  Devonian  age  by  the  Geological  Survey  officers. 
They  have  been  divided  into  several  groups,  known  as  Bloomsbury,  Dadoxylon,  Cord- 
aite  and  Mispec.  Last  year  it  was  found  that  the  Perry  conglomerates,  whose  Devon- 
ian age  is  now  universally  admitted,  rest  conformably  upon  the  upper  division  of  the 
whole  Devonian  series,  viz.,  the  Mispec,  on  the  east  side  of  Courtney  bay,  in  a  large 
outlier  of  some  hundreds  of  feet  in  thickness.  There  can,  therefore,  be  no  longer  any 
doubt  as  to  the  actual  position  in  the  geological  scale  of  the  Devonian  rocks  of  the  St. 
John  district.  This  change  in  classification  of  the  dark  red  conglomerates  of  Kenne- 
becasis from  Lower  Carboniferous  to  Devonian  will  necessitate  a  recasting  of  the 
extension  of  these  rocks  to  the  northeast  through  King's  county,  since  they  can  be 
traced  in  this  direction  probably  into  Albert  county.  They  can  be  separated  from  the 
overlying  Lower  Carboniferous  by  careful  examination  of  the  district  throughout.  The 
details  of  these  formations  will  be  given  in  the  forthcoming  report. 

In  consequence  of  the  great  alteration  which  some  of  these  Devonian  rocks  have 
undergone  certain  portions  now  closely  resemble  schists  of  pre-Cambrian  age,  and  in 
the  general  map  they  were  so  designated.  Part  of  this  alteration  is  due  to  local  in- 
trusive masses  of  diabase  and  granite,  and  part  to  foldings  and  other  causes.  East  of 
St.  John  this  alteration  to  schists  is  well  seen  near  the  shore  between  Cape  Spencer 
and  Black  river,  and  westward  in  the  Pisarinco  peninsula,  and  farther  west  in  the 
direction  of  Point  Lepreau.  In  this  direction,  near  Musquash,  and  at  Little  Lepreau, 
Belas  basin,  the  associated  limestones  near  the  base  of  the  formation  have  been  chang- 
ed to  the  crystalline  condition  and  resemble  certain  pre-Cambrian  rocks  elsewhere  in 
the  province.  A  close  examination  of  these  schists  at  a  nimiber  of  points  showed  that 
the  alteration  could  be  traced  from  the  ordinary  Devonian  slates  and  shales  into  the 
crystalline  condition.  As  a  consequence  certain  areas  on  the  published  map  will  be 
changed  from  pre-Cambrian  to  Devonian. 

CAMBRIAN. 

Between  the  Devonian  and  the  top  of  the  Cambrian  no  sediments  of  Silurian  or 
Cambro-Silurian  age  have  yet  been  detected  in  the  area  of  the  St.  John  map  sheet, 
and  these  formations,  if  ever  deposited,  have  been  denuded  prior  to  Devonian  time. 
Farther  north,  however,  along  the  upper  part  of  the  Long  reach,  and  west  in  Char- 
lotte   county,    fossiliferous  Silurian  rocks  are  found  in  areas  of  considerable  size. 
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Large  areas  of  intruBive  or  igneous  rocks  are  seen  in  every  direction.  They  pene- 
trate all  the  formations  from  the  highest  to  the  lowest,  and  comprise  fine  and  coarse 
granite,  gabbro,  diorite  and  diabase,  rhyolites  and  traps.  The  green  diabase  ro<^ 
abounding  in  epidote  are  markedly  intrusive  in  the  crystalline  limestones  everywhere, 
and  the  lowest  division  of  the  Devonian,  styled  the  Bloomsbury,  is  cut  by  green  epi- 
dotic  diabase  in  all  directions.  In  character  these  two  series  of  diabase  closely  re- 
semble each  other.  They  do  not,  however,  appear  to  affect  the  upper  members  of  the 
Devonian,  though  a  reddish-brown  and  sometimes  greenish  diabase  cuts  the  Ferry 
conglomerate  at  some  points.  A  hard  green  diabase  cuts  the  Cambrian  slates  and 
quartzite  near  St.  John  city,  and  the  lowest  foasiliferous  member  of  the  Cambrian — 
the  Etcheminian — is  cut  by  a  slaty  green  felsitic  rock,  which  forms  a  marked  feature 
for  miles  between  the  crystalline  limestone  and  the  slates. 

The  felsite  rocks  are  of  two  series  at  least.  In  imrts  they  appear,  as  in  Charlotte 
county,  to  be  a  portion  of  the  newer  granites,  but  the  felsite  and  associated  diabase 
of  the  Kingston  peninsula*  and  of  the  area  west  of  the  Long  reach  of  the  St  John, 
underlie  the  Cambrian  there,  and  the  base  of  the  Etcheminian  contains  pebbles  of 
the  felsite  rock  below.  These  are  distinct  from  the  large  masses  of  granite  and  green 
diabase  which  cut  the  crystalline  limestone  all  round  the  city,  as  well  as  the  Cam- 
brian slates. 

The  Cambrian,  formerly  known  as  the  St.  John  group,  comprises  a  considerable 
thickness  of  slate,  shale  and  sandstone,  the  last  often  changing  into  a  hard  quartzite. 
Fossils  have  been  collected  by  Dr.  Matthew  at  many  points  throughout  the  series,  so 
that  the  group,  as  a  whole,  is  now  divisible  into  several  stages.  The  slates  are  often 
well  banded  in  shades  of  green,  black  and  grey;  and  in  this  respect  closely  resemble 
what  are  called  the  banded  slates  of  the  Eastern  townships  of  Quebec.  Occasionally, 
a  reddish  band  is  visible  in  the  series.  The  fossiliferous  portion  apparently  rests 
upon  the  crystalline  limestone  in  part,  while  in  places  the  limestone  appears  to  be 
part  of  the  slate  series.  The  Etcheminian  division  near  the  base  represents  at  pre- 
sent the  lowest  known  fossiliferous  portion.  It  is  separated  from  the  limestone  in 
places  by  a  great  mass  of  intrusive  diabase,  sometimes  with  a  slaty  structure  induced 
by  pressure,  but  which  can  be  seen  to  cut  the  red  beds  of  the  Etcheminian  at  several 
points. 

The  crystalline  limestones  are  found  to  be  merely  local  developments.  Some  of 
the  outcrops  are  exceedingly  limited,  and  are  mere  lenses  in  the  grey  and  striped 
slates,  while  some  can  be  traced  for  several  miles  but  have  no  great  thickness,  and 
are  much  broken  by  intrusive  masses.  They  are  generally  interstratified  bands  or 
lenses  in  the  grey,  black  and  green  slates  and  hard  quartzite.  The  alteration  of  these 
limestones  to  the  white  crystalline  condition  is  often  due  to  local  intrusions  of. 
granite  or  diabase,  and  elsewhere  the  rock  is  often  bluish  and  slaty  in  character.  The 
colouring  is  sometimes  due  to  the  presence  of  graphite.  There  are  no  gneisses  in  the 
St.  John  rocks  like  those  of  the  Qrenville  or  Hastings  series,  nor  are  there  any  of  the 
schists  of  the  old  type  of  those  series,  though  occasionally  some  of  the  interbedded 
slates  assume  a  schistose  form.  As  a  whole,  these  rocks  closely  resemble  x>ortions  of 
the  Sillery  division  of  the  Quebec  group  as  seen  south  of  the  St.  Lawrence,  both  in 
the  nature  of  the  limestones  and  conglomerates,  and  in  the  interbedded  slates.  If 
this  could  be  clearly  shown  on  the  evidence  of  fossils,  the  whole  series  of  limestones 
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and  slates  would  without  doubt  be  reeoflrnized  as  a  part  of  the  Cambrian.  In  parts 
baiids  of  limestone  conglomerate  and  thin  limestones  occur,  clearly  interbanded  with 
the  slates,  and  these  are  identical  in  character  with  the  banded  dark  slates  of  the 
Sillery.  In  these  rocks  in  Quebec  fossils  are  rarely  found,  and  their  alteration  in 
the  St.  John  rocks,  together  with  the  fact  that  no  close  examination  of  these  inter- 
stratified  slates  appears  to  have  been  made,  as  was  done  with  the  St.  John  City  slates, 
may  account  for  the  present  lack  of  fossil  evidence.  With  the  exception  of  the  fel- 
sites  of  the  ridge  north  of  Kennebecasis  bay,  and  the  hornblende  schists  north  of  the 
Long  reach,  no  characteristic  pre-Cambrian  rocks  were  seen  in  the  area  in  question, 
and,  with  the  exception  of  some  of  the  more  crystalline  limestones,  nothing  resem- 
bling the  crystalline  rocks  of  the  Qrenyille  and  Hastings  series  of  Ontario  and  Quebec 
was  observed. 

The  division  formerly  styled  Coldbrook,  which  has  usually  been  regarded  as  one 
of  the  divisions  of  the  Huronian  system,  consists  for  the  most  part  of  igneous  rocks, 
diorite,  diabase,  granite  and  felsite.  In  many  places  thfte  present  a  bedded  stmo- 
ture,  while  ekewhere  they  cut  directly  across  the  lower  portion  of  the  Cambrian  fos- 
silif erous  rocks.  In  fact,  in  the  volume, '  Cambrian  rocks  of  Cape  Breton,'  by  Dr.  G. 
F.  Matthew,  the  Coldbrook  is  there  included  as  the  lowest  Cambrian  beneath  the  Et- 
cheminian  formation  in  which  Cambrian  fossils  have  been  found.  The  Cambrian 
about  St.  John  is  much  affected  by  faults,  overturns,  &c.,  shows  much  alteration  in 
many  places  in  the  presence  of  quartz  veins  and  schistose  structure,  and  in  the  pre- 
sence of  highly  quartzose  beds.  At  the  Suspension  bridge  over  the  St.  John  certain 
beds  occur  which  contain  fossils  of  Upper  Cambrian  type  or  the  lower  portion  of  the 
Cambro-Silurian  such  as  Phyllograptus,  and  on  Navy  island  in  the  upper  part  of  the 
harbour  the  slates  contain  Dictyonema  sociale.  With  the  former  at  the  bridge  are 
crystalline  limestones  in  narrow  lenses,  and  the  interstratified  slates  are  highly  gra- 
phitic, while  both  slates  and  limestones  are  broken  across  by  intrusives.  The  details 
of  this  structure  can  only  be  shown  by  mapping  on  a  large  scale. 

EOONOMIO     MINERALS. 

In  regard  to  the  economic  minerals,  it  is  to  be  regretted  that  but  little  work  is  now 
being  done.  The  principal  mining  now  carried  on  in  the  province  is  in  connection 
with  the  coal  seams  at  Minto  in  the  Qrand  Lake  area,  and  at  Beersville  in  Kent  county ; 
and  in  the  plaster  deposits  of  Albert  country,  which  have  been  worked  for  many  years. 
Building  stone  and  grindstones  are  still  produced  in  considerable  quantities  from  the 
freestones  of  the  Millstone  grit  formation,  principally;  though  at  Sackville  a  very 
fine  quality  of  brown  stone  is  being  quarried  from  massive  beds  of  Upper  Carboni- 
ferous age.  The  granites  of  the  Magaguadavic  river  and  of  Spoon  island  on  the  lower 
St.  John,  are  being  quarried  quite  extensively.  With  the  exception  of  the  McLean 
*mine  at  Letite  all  work  on  the  copper  dei>osits  throughout  the  province  has  been 
suspended,  at  least  for  the  present. 

GOAL. 

In  the  coal  output  there  is  a  marked  change  for  the  better,  as  contrasted  with  the 
work  of  even  five  years  ago.  At  Minto,  the  terminus  of  the  New  Brunswick  railway 
from  Norton  station  on  the  Intercolonial,  formerly  known  as  Newcastle  creek,  a  num- 
ber of  mines  are  worked  on  the  coal  seam  which  was  tested  there  many  years  ago.    At 
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this  place  there  are  two  seams,  one  of  eighteen  to  twenty  inches,  which  is  that  usually 
worked,  and  a  second  and  a  lower  of  ten  inches.  In  places  these  two  come  together 
or  have  a  thin  parting  only,  so  that  it  is  possible  to  mine  about  thirty  inches  of  coal. 
This  is  the  thickness  measured  at  King's  mine  and  the  workings  are  connected  with 
the  surface  by  a  shaft  thirty  feet  deep.  In  drifting  about  two  feet  of  shale  roof  is 
removed  to  give  head  room.  The  shale  parting  between  the  seams. at  this  mine  is  only 
three  inches. 

The  coal  after  hoisting  is  carefully  screened  and  inspected  by  an  inspector  for  the 
Intercolonial  railway,  before  being  shipped  to  Norton,  fifty-nine  miles  distant  by  rail, 
where  it  is  used  on  the  locomotives  running  between  Moncton  and  St.  John,  and  gives 
satisfaction  as  a  steam  producer.  A  number  of  mines  in  the  Minto  area  are  connected 
by  railway,  all  of  which  are  apparently  opened  on  the  same  seam,  though  only  at  four 
are  the  two  seams  worked,  the  others  mining  the  upper  or  twenty  inch  seam  only.  The 
output  of  all  the  mines  in  this  belt  is  shipped  by  rail,  but  from  a  number  of  others 
situated,  nearer  the  shore  of  Qrand  lake,  the  old  methods  of  hauling  to  the  wharf  and 
shipping  by  water,  as  run  of  mine  coal,  is  still  maintained.  But  little  if  any  attempt 
at  cleaning  this  part  of  the  output  is  attempted  and  the  resulting  output  is  dirty  and 
unsatisfactory  as  a  first  class  fuel,  containing  considerable  slate  and  bunches  of  sul- 
phur. About  4,000  tons  of  this  variety  is  thus  shipped  yearly.  The  seam  is  sometimes 
worked  by  stripping  off  the  surface  rock  and  soil,  but  this  is  only  possible  when  the  coal 
lies  near  the  surface.  The  entire  coal  output  during  the  past  year  is  about  40,000  tons, 
which  as  compared  with  the  annual  out-put  under  the  old  system  of  8,000  to  10,000 
tons,  shows  a  marked  advance.  This  output  could  be  largely  increased  if  miners  could 
be  readily  obtained.  The  amoimt  of  coal  taken  per  acre  from  the  thirty-inch  seam  is 
estimated  at  nearly  4,000  tons,  all  the  coal  being  removed  as  the  mining  progresses. 
It  has  thus  been  proved  that  the  Grand  Lake  coal,  when  properly  mined  and  handled, 
can  furnish  a  fuel  for  steam  or  house  purposes  equal  to  that  produced  from  most  of 
the  mines  of  Nova  Scotia,  and  that  by  economic  efforts  it  will  yield  a  fair  profit  to 
the  operator.  This  screened  coal  brings  $3  per  ton  delivered  to  the  I.C.R.  at  Norton 
station.  Kecent  borings  in  this  locality  showed  no  trace  of  underlying  seams  to  the 
bottom  of  the  formation.  In  all,  nine  mines  are  operating  in  the  Minto  basin,  shipping 
their  product  by  rail  and  working  all  the  year,  while  twelve  mines  are  worked  irre- 
gularly and  are  shipping  by  water. 

Mining  is  also  carried  on  at  Beersville  in  Kent  county  on  a  seam  which  is  pro- 
bably an  extension  of  that  at  Minto.  The  outcrop  is  on  the  bank  of  the  Goal  Branch 
sixteen  to  eighteen  inches,  and  the  levels  are  driven  in  f  i  om  the  river  bank,  with  an 
overhead  capping  of  grey  shale  and  sandstone  of  thirty  to  forty  feet;  the  hoisting  to 
the  top  of  the  bank  is  done  by  a  horse  whim.  The  mine  is  connected  with  the  Inter- 
colonial railway,  seven  miles  distant  at  Adamsville,  by  a  branch  railway.  The  coal 
is  worth  $3.25  per  ton  on  the  I.G.R.  and  mining  with  a  small  force  has  been  carried 
on  for  several  years. 

BORING  FOR  COAL. 

Some  years  ago  a  series  of  borings  was  made  at  Dunsinane  in  Kings  county, 
sixty  miles  from  St.  John,  on  the  Intercolonial  railway.  In  these  two  seams  were 
located,  similar  to  those  of  Minto,  at  the  head  of  Grand  lake,  and  there  was  a  ten- 
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dency,  aa  disclosed  by  the  borings,  for  them  to  unite  and  form  a  seam  of  about  two 
and  a  half  feet,  the  supposed  junction  of  the  seams  being  only  a  short  distance  north 
of  Dunsinane  station.  Some  coal  was  mined  from  the  outcrop  of  ^the  eighteen  inch 
seam  several  years  ago  and  the  quality  was  found  to  be  excellent  Further  borings 
are  contemplated  to  prove  the  question  of  the  union  of  the  two  seams.  The  coal  basin 
at  this  place  is  merely  the  extension  of  that  in  the  Grand  Lake  area,  the  character 
of  the  rocks  and  the  contained  coal  seams  being  similar  at  both  places.  The  coal  out- 
crops along  the  western  edge  of  the  basin,  which  is  somewhat  narrow,  and  dips  to  the 
east  at  a  moderate  angle,  so  that  in  mining  at  the  supposed  junction  of  the  two  seams 
a  much  deeper  shaft  than  at  Minto  will  be  necessary.  Its  position  in  close  proximity 
to  the  Intercolonial  is,  however,  an  important  factor,  and  should  it  be  found  that  the 
two  seams  unite  and  form  a  bed  of  thirty  inches  of  good  coal  the  area  can  probably 
be  profitably  worked. 

During  the  past  summer  borings  with  the  diamond  drill  have  been  carried  on  in 
Gloucester  county  at  a  point  about  five  miles  south  of  the  village  of  Fpper  Caraquette. 
A  small  seam  of  shale  and  coal  outcrops  at  this  place,  but  though  the  boring  reached 
a  depth  of  650  feet  and  passed  down  into  red  marly  shales,  probably  beneath  the  Middle 
Carboniferous  formation,  no  trace  of  any  lower  seam  was  found.  The  conditions  for 
workable  seams  in  this  district  are  not  encouraging. 

OIL. 

Boring  for  oil  in  the  Memramcook  area  has  been  discontinued  for  about  two  years. 
In  all,  between  sixty  and  seventy  holes  were  sunk  near  Memramcook  river,  at  Dover 
on  the  Petitcodiac,  and  on  the  west  side  of  the  latter  in  Albert  county.  While  many 
of  these  holes  showed  no  indications  of  oil,  probably  50  per  cent  have  produced  it  in 
small  quantity.  Of  these  wells  in  all  about  thirty  are  pumped  in  the  two  areas  of 
Dover  and  Memramcook,  and  the  yield  though  small  is  tanked  and  shipped  by  the 
Intercolonial  railway  from  Memramcook.  The  holes  are  all  bored  in  the  Albert  shales, 
the  bottom  of  which  does  not  appear  to  have  been  reached,  unless  in  one  hole  which 
was  carried  to  a  depth  of  over  3,000  feet,  and  was  begun  in  the  capping  of  grey  Mill- 
stone grit.  The  borings  from  the  bottom  of  the  deep  well  appear  to  be  a  brownish 
shale,  but  this  may  belong  to  some  portion  of  the  underlying  Devonian  rocks.  Not 
having  cores  for  determination  some  amount  of  uncertainty  exists  as  to  the  base  of 
the  Albert  shale  formation  in  this  area.  The  age  of  these  rocks  is  about  the  same 
horizon  as  that  of  the  shales  bored  in  Cape  Breton  at  Cape  Ainslee,  as  also  at  Cheverie 
on  the  south  side  of  Minas  basin  in  Nova  Scotia,  and  at  Gaspe,  where  the  rocks  are 
more  sandy  and  contain  less  bitumen.  In  all  these  places  wells  have  been  sunk  for  oil, 
but  in  none  has  it  been  found  in  economic  quantity. 

The  Albert  shales  are,  however,  highly  bituminous  throughout,  and  contain  certain 
bands  carrying  from  three  to  nearly  twenty  feet  in  thickness  which  are  especially  rich 
in  petroleum.  As  such  they  are  well  fitted  for  the  manufacture  of  oil  by  distillation  after 
the  manner  of  the  oil  shales  of  Scotland,  and  other  countries.  Experiments  are  now 
being  carried  on  to  ascertain  the  fitness  of  these  shales  for  the  manufacture  of  oil  and 
by-products  by  distillation  on  a  large  scale.  If  these  are  successful  the  Albert  shales 
will  without  doubt  prove  to  be  one  of  the  most  valuable  mineral  assets  of  the  province^ 
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GYPSUM. 

Work  on  the  plaster  deposits  of  Albert  county  is  still  carried  on  extensively, 
and  new  deposits  have  been  recently  opened  up  in  the  southern  part  of  the  county 
near  Hopewell;  at  Martin  head,  on  the  coast  of  St.  John  county,  and  at  Pink  ledge, 
about  one  mile  north  of  the  end  of  Cai>e  Maringouin  in  Westmorland  county.  The 
description  given  by  'Mr.  C.  J[  Osman  in  the  '  Eeport  on  Mineral  Eesources  of  New 
Brunswick '  is  equally  applicable  to-day.  A  large  percentage  of  the  gypsum  is  shipped 
in  the  raw  state  to  the  United  States,  while  at  Hillsborough  the  calcined  plaster  in- 
dustry has  assumed  large  proportions. 

moN. 

Iron  has  been  found  in  large  quantity  on  the  bank  of  the  Nipisiguit  river  about 
twenty-one  miles  above  Bathurst.  The  ore  is  for  the  most  part  a  magnetite,  and  forms 
large  masses  in  schistose  rocks  which  are  probably  squeezed  eruptives.  These  are  cut 
by  dikes  of  igneous  rocks  near  which  the  iron  is  developed.  With  the  exception  of 
some  portions  near  the  contact  the  ore  is  almost  free  from  sulphur,  but  contains  a 
considerable  percentage,  i5  to  20,  of  silica  as  well  as  of  phosphorus,  the  amount 
of  which  from  a  number  of  samples  ranges  from  -617  to  1*231.  The  percentage 
of  iron  in  the  ore  is  from  46  to  58.  The  deposit  has  been  traced  for  nearly  two 
miles  back  from  the  river  and  shows,  where  uncovered,  a  breadth  of  thirty  to  forty  feet 
at  the  surface.  It  has  not  yet  been  proved  in  depth.  A  branch  line  of  railway  nine 
miles  in  length  is  required  to  connect  with  the  Intercolonial  railway  and  the  quantity 
of  ore  in  sight  should  render  the  deposit  of  commercial  value  .  It  is  proposed  to  test 
it  in  depth  by  boring  with  a  diamond  drill  at  an  early  date. 

No  work  has  been  done  within  recent  years  on  the  iron  deposits  near  Woodstock 
in  Carleton  county.  The  ores  of  West  Beach  were  examined  and  found  too  much  dis- 
seminated through  the  rock  to  warrant  the  expenditure  of  capital  in  mining.  Work 
on  the  deposit  at  Lepreau  is  at  present  suspended. 

OOPPER   AND  MANGANESE. 

Mining  for  copper  is  still  being  carried  on  at  the  Letite  mine,  the  shaft  having 
reached  a  depth  of  over  300  feet.  This  property  was  described  in  the  report  of  Professor 
ELind,  1865,  under  the  name  of  the  Wheal  Louisiana,  and  a  large  amount  of  money  was 
spent  forty  years  ago  in  an  attempt  to  develop  the  mine  on  a  commercial  basis,  but 
without  success.  The  ore  appears  to  follow  a  line  of  fault  or  contact  between  the  altered 
Silurian  slates  and  a  mass  of  gieen  diabase,  but  the  ore-streak  is  very  irregular,  thin- 
ning out  at  times  to  an  inch  or  so,  and  sometimes  enlarging  to  a  foot  or  more.  The 
ore  occurs  in  quartz  along  the  zone  of  the  contact  and  consists  as  yet,  for  the  most 
part,  of  iron  pyrite  and  pyrrhotite,  with  a  small  amount  of  chalcopyrite.  It  is  pro- 
posed to  carry  the  shaft  down  to  a  depth  of  500  feet. 

The  manganese  mines  are  at  present  unworked.  These  deposits  are  apparently  all 
contacts,  and  very  irregular  in  their  distribution. 

QRINDSTONEa. 

Grindstones  of  excellent  quality  are  made  in  large  quantity  during  the  working 
season  at  Stonehaven  by  the  old  firm  of  Bedford  Reid,  the  stone  at  this  place  forming 
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a  layer  of  over  twenty  feet  in  thickness,  inters tratified  with  a  reddish-brown  shale. 
Another  firm  has  opened  a  quarry  in  similar  stone  a  mile  farther  to  the  east,  on  the 
shore  of  Chaleur  bay.  In  the  southern  part  of  the  province,  at  Wood  point,  about 
three  miles  south  of  Sackville,  the  stone  is  reddish,  belonging  to  the  Upper  Carbon- 
iferous formation,  and  good  stones  are  here  also  made,  some  of  the  material  being 
taken  from  the  old  Rockland  quarry,  a  few  miles  to  the  south,  from  beds  of  Millstone 
grit  age. 

BUILOINO  STOKES. 

Of  building  stone  many  quarries  exist  which  have  been  worked  from  time  to  time 
as  local  requirements  demand,  and  are  then  closed  down  indefinitely.  These  are  mostly 
in  the  sandstones  of  Millstone  grit  age.  Of  these  several  large  quarries  were  formerly 
operated  along  the  Miramichi  river  between  Newcastle  and  Douglastown,  from  one  of 
which  the  stone  for  the  Langevin  block  at  Ottawa  was  taken.  These  are  all  closed  at 
present  but  a  fine  quarry  similar  in  character  to  the  Fish  quarry  near  Newcastle  has 
been  opened  at  Indiantown  on  the  Southwest  Miramichi,  about  twenty  miles  west  of 
the  main  line  of  the  Intercolonial  railway.  This  is  ovmed  and  worked  by  Mr.  Hood,  of 
Montreal,  and  furnishes  a  fine  quality  of  olive  stone,  in  blocks  of  any  required  size. 
The  formation  is  Millstone  grit,  and  the  quarry  is  easy  of  access. 

The  only  other  quarry  worked  for  building  stone  in  the  northern  part  of  the  pro- 
vince is  at  Grand  Anse,  on  the  south  side  of  Chaleur  bay,  where  the  stone  for  a  large 
church  is  being  obtained.  Owing  to  the  great  extension  of  the  grrey  sandstones  of  this 
formation  throughout  the  eastern  part  of  the  province,  quarries  can  be  easily  started 
and  supply  a  local  demand  very  readily. 

In  brown  stone  the  only  quarry  at  present  being  worked  is  at  Sackville,  owned  by 
Mr.  Charles  Pickard.  This  quarry  furnishes  a  fine  quality  of  brown  stone,  in  blocks 
of  any  required  size,  of  fine  colour  and  texture,  lying  nearly  horizontal  in  heavy  layers. 
The  output  is  shipped  west  to  Montreal,  Toronto,  Ottawa,  Hamilton,  &c. 

GENERAL    CX>NCLUSIONS. 

From  the  examination  of  the  principal  mining  centres  throughout  the  province  it 
would  appear  that  the  mining  of  ores  has  hitherto  been  unprofitable,  and  that  immense 
sums  of  money  have  been  wasted  in  attempts  to  develop  areas  which  will  always  be 
valueless  from  the  economic  standx)oint.  As  regards  coal,  there  is  a  marked  improve- 
ment within  the  last  five  years,  the  output  having  increased  to  over  40,000  tons  yearly, 
which  amount  could  easily  be  further  increased  if  men  could  be  obtained  and  the  work 
prosecuted  on  a  more  extended  scale.  From  the  results  obtained  at  the  principal 
mines  at  Minto  it  has  been  shown  that  a  good  quality  of  coal  can  be  profitably  extracted 
with  due  regard  to  screening  and  general  economy  of  management.  In  the  screening 
at  Minto  there  is  of  necessity  a  considerable  amount  of  small  coal,  and  if  the  tests  now 
contemplated  show  that  a  good  merchantable  coke  can  be  made  from  this,  it  might  be 
possible  to  utilize  this  coal  in  the  smelting  of  the  iron  ores  of  the  Nipisiguit  river, 
where  recent  exploration  has  disclosed  the  presence  of  other  large  ore  bodies  in  addition 
to  those  seen  during  my  visit  in  the  summer.  If  the  present  system  of  mining  the  coal, 
in  which  every  small  owner  carries  on  a  small  and  independent  colliery,  could  be  changed 
so  that  all  could  be  united  under  one  management,  much  better  results  would  un- 
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doubtedly  be  obtained  for  all  concerned,  and  a  large  amount  of  excellent  coal  would  be 
BUpplied  for  both  domestic  and  steam  purposes  at  a  reasonable  rate,  and  with  a  good 
return  on  the  capital  invested.  The  local  government  has  now  several  drills  fqr  the 
purpose  of  testing,  by  borings,  any  mineral  localities  regarded  as  worth  proving.  It  is 
to  be  regretted  that  so  far  no  arrangements  have  been  made  by  which  the  results  of  these 
borings  can  be  obtained.  In  some  cases  the  logs  cannot  be  found,  in  other  cases  the 
cores  have  not  been  carefully  labelled  or  even  kept  in  any  kind  of  order,  sometimes 
being  found  lying  around  the  boring  sites.  Instead  of  this  they  should  be  kept  pro- 
perly so  as  to  form  a  continuous  record  of  the  rocks  passed  through,  as  a  guide  to  future 
operations.  What  is  to  be  desired  is  the  testing  of  coal  lands  and  other  mineral 
localities  in  carefully  selected  places,  where  the  most  satisfactory  results  could  be 
obtained.  Such  locations  should  be  made  by  a  competent  person  rather  than  by  the 
ordinary  haphazard  method.  In  this  way  the  actual  values  of  certain  areas  as  mineral 
producers  could  be  ascertained  at  a  minimum  of  cost. 
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SURVEYS  IN  WESTERN  NOVA   SCOTIA. 
Hugh  Fletcher, 

The  early  part  of  the  year  was  spent  by  Mr.  Fletcher  in  the  usual  work  of  the 
office,  in  which  he  was  assisted  by  Mr.  J.  A.  Robert,  who  has  compiled  for  the  engrav- 
er sheets  Nos.  84  and  99  of  the  district  lying  along  the  south  shore  of  the  Bay  of 
Fundy,  between  Scots  bay  and  Victoria  harbour. 

From  June  4  to  November  18  Mr.  Fletcher  continued  surveys  in  Nova  Scotia 
in  the  coTinties  of  Hants,  Kings  and  Annapolis,  and  was  mapping  the  district  between 
the  Avon  river  and  Torbrook  iron  mines,  comprising  sheets  Nos.  85,  98  and  103, 
already  mentioned  as  embracing  the  Horton  rocks  and  the  iron  deposits  of  Torbrook 
and  Nictaux.  These  maps  are  of  immediate  importance  to  the  province,  and  their 
publication  is  being  pressed  forward. 

Mr.  Fletcher  was  assisted  by  Messrs.  M.  H.  McLeod,  Harold  F.  Tufts,  B.A.,  and 
W.  W.  Hughes,  who  for  a  time  worked  in  conjunction  also  with  Mr.  Faribaulfs 
assistants,  A.  Cameron  and  J.  M.  Cruickshank,  who  had  previously  surveyed  in  this 
and  the  adjoining  district  to  the  south.  Mr.  Fletcher  testifies  to  the  interest  taken 
by  all  these  gentlemen  in  their  work. 

KINGS  AND  ANNAPOLIS  COS. 

The  season  was  chiefly  occupied  with  supplementary  survesrs  in  the  district  re- 
ferred to  in  the  Summary  Report  for  1905,  page  119,  Messrs.  McLeod,  Cameron  and 
Hughes  making  most  of  the  surveys  necessary  in  the  neighbourhood  of  Hantsport 
and  Benjamin's  mills,  while  Messrs.  Cruickshank  and  Tufts  revised  the  country  from 
Wolfville  to  Torbrook  mines. 

Mr.  Fletcher  left  Ottawa  in  company  with  Dr.  Ells.  On  their  way  east  they 
examined  in  the  vicinity  of  Quebec,  Sillery,  the  Island  of  Orleans  and  other  places, 
rocks  which  in  some  respects  resemble  the  reddish,  greenish  and  fawn-coloured  slates 
of  Wolfville,  Kentville  and  Canaan  in  Nova  Scotia.  Dr.  Ells,  with  Mr.  Faribault, 
again  in  August  spent  some  time  with  Mr.  Fletcher  in  an  examination  of  the  sharply 
folded  rocks  of  Kings  coTinty,  where  the  scarcity  and  obscurity  of  fossils  and  the 
contorted  structure  render  exact  determination  difficult,  a  conference  upon  the  ground 
on  typical  areas  having  been  recommended  by  the  Director  as  desirable  for  better 
correlation  in  the  areas  in  which  the  surveys  adjoin. 

The  similarity  of  the  Dictyonema  series  to  the  Sillery  of  Quebec  and  the  Lower 
St.  Lawrence,  and  of  the  grey  slates  to  Cambrian  rocks  near  St.  John,  N.B.,  waa 
pointed  out  by  Dr.  Ells  long  ago.  On  the  other  hand,  the  association  of  the  fawn- 
coloured  slates  of  the  Fales  river  with  f ossiliferous  Silurian  sandstones  which  extend 
thence  to  Torbrook  mines,  and  the  occurrence  of  Dictyonema  with  the  fossil  shells 
of  Messenger  brook,  makes  great  caution  necessary  in  their  identification.  Red  slates 
nearly  in  contact  with  the  f ossiliferous  sandstone  of  Fales  river  seem  to  overlie  it; 
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while,  a  short  distance  up  the  river,  a  quartzite  preeisel^j  like  that  of  Whiterock  is 
in  cliffs;  and  a  third  quartzite  has  been  traced  east  and  west  from  the  high  falls. 

In  dark  shales  of  the  Horton  series  from  the  so-called  coal  mine  of  Lockhartville, 
Dr.  Matthew  has  noted  the  occurrence  of  a  lepidodendron  with  smaU  areoles  raised 
in  the  middle  like  L,  Gaspianum  and  L.  Chemxmgense,  probably  on  the  borderland 
between  Devonian  and  Lower  Carboniferous,  and  resembling  the  flora  of  the  Albert 
shales  of  New  Brunswick,  in  which  Dr.  Ells  collected  last  summer  two  species  of 
Psilophffton  with  Lepidodendron  Oaspianum,  L,  corrugatum,  L,  Chemungense  and 
other  forms  that  go  far  to  determine  the  Albert  shales  as  Devonian. 

In  the  lower  series  of  rocks,  however,  in  the  neighbourhood  of  Whiterock  and 
underlying  the  Silurian  of  Canaan,  no  fossils  have  been  found  but  the  trails  and 
burrows  of  annelids  mentioned  in  last  report,  and  Dictyonema  wehsteri,  at  Webster's 
mills  on  Moore  brook. 

Although  in  some  cases  the  axes  of  the  folds  are  clearly  indicated  by  a  narrow 
belt  of  quartz  veins  and  a  more  coherent  condition  of  the  rock,  the  slates  of  this  dis- 
trict are  generally  so  cleaved  and  closely  folded  that  even  when  well  exposed  in  con- 
siderable thickness  and  over  large  areas  it  is  only  by  the  most  careful  inspection  that 
they  can  be  distinguished.  From  the  road  on  the  south  bank  of  Oaspereau  river  at 
Whiterock,  for  example,  northward  as  far  as  the  mill  near  the  end  of  the  Deep  Hol- 
low, in  a  distance  of  less  than  one  mile  and  a  half  across  the  strata,  there  are  nine 
or  ten  anticlines  and  as  many  synclines.  In  any  estimate  of  the  thickness  and  geo- 
logical age  of  these  slates,  the  few  fossils  being,  as  already  stated,  obscure  and  refer- 
able to  any  horizon  from  Cambrian  to  Devonian,  the  working  out  of  these  folds  is  of 
the  utmost  importance,  and  in  order  to  determine  their  structure  certain  conspicuous 
bands  of  quartzite  were  surveyed  and  mapped  on  a  scale  of  twenty  chains  to  one  inch 
to  confirm  the  evidence  collected  from  the  dip  of  the  slates;  but  there  is  still  mucli 
that  is  obscure  and  requires  further  elucidation.  In  and  near  the  quartzite  at  several 
points  there  are  stains,  small  veins  and  nodules  or  lumps  of  iron  ore  several  inches 
in  thickness  but  of  no  economic  value. 

In  the  millbrook  immediately  south  of  Kentville,  quartzites,  like  those  of  the 
Spinney  brook  near  Torbrook  mines  are  interstratified  with  reddish  and  greenish- 
grey  sandstone  and  slate,  which  have  as  yet  jrielded  no  fossils.  South  of  them  on  the 
road  to  Canaan  rodks  like  those  of  the  Dictyonema  series  also  bear  a  strong  resem- 
blance to  the  foregoing,  but  unlike  them  they  include  no  quartzites.  All  are  cut  by 
diorite  dikes  and  many  beds  show  annelids.  The  resemblance  in  composition,  tex- 
ture and  fossils  of  the  rocks  at  Torbrook  to  the  Dictyonema  series  farther  east  has 
been  noticed  by  Dr.  Matthew  and  others.  This  much  seems  to  have  been  proved,  that 
the  Whiterock  quartzite  traced  westward  passes  beneath  the  fossiliferous  Silurian 
rocks  of  Canaan,  which  occupy  a  narrow,  well  defined  belt  between  Elderkin  brook 
and  Qaspereau  lake,  and  contain  beds  of  limestone,  some  of  which  have  been  burnt 
for  lime,  and,  in  contact  with  the  granite,  have  been  converted  into  crystalline  lime- 
stone or  marble  with  obliteration  of  the  fossils. 

Only  one  of  the  two  new  shafts  described  last  year  as  sunk  at  Torbrook  mines 
has  been*  used.  The  Leckie  mine  has  been  closed  and  the  iron  ore  is  now  obtained 
from  the  mine  at  Fletcher  Wheelock's.    Professor  J.  E.  Woodman  has  made  a  siirvey 
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of  this  difitrict,  among  others,  for  the  Dominion  government,  so  that  it  need  not  here 
be  referred  to.  Professor  Woodman  spent  some  days  at  Whiterock  in  conference  on 
the  geology  of  this  district,  and  was  given  tracings  of  as  yet  unpublished  surveys 
near  the  mines  and  in  the  country  eastward  as  far  as  Windsor;  for  some  time  he  had 
also  the  assistance  of  Mr.  Tufts  in  an  examination  of  the  sections  along  the  streams 
of  the  neighbourhood  of  TorbiK>ok  mines. 

DEEP  BORINGS  AT  NEWVILLE. 

During  the  sxmmier,  visits  were  made  from  time  to  time  to  the  deep  boring  at 
Newville,  described  in  the  Summary  Beport  for  1906,  page  122,  in  order  to  obtain 
records  of  the  strata  passed  through.  Bands  of  unequal  hardness  in  the  prevailing 
conglomerate  made  progress  slow  and  costly,  so  that  on  October  26,  Mr.  Fletcher  was 
called  to  Halifax  by  the  Premier  and  the  Commissioner  of  Mines  for  Nova  Scotia,  to 
coBfer  with  Dr.  Gilpin,  Inspector  of  Mines,  to  meet  a  delegation  and  advise  the  govern- 
ment on  the  advisability  of  granting  aid  from  the  provincial  treasury  for  the  prosecution 
of  this  and  similar  borings  in  Pictou,  Colchester  and  Cumberland  counties  in  search  of 
valuable  seams  of  coal  supposed  to  underlie  a  great  thickness  of  Permian  rocks  and  to 
be  the  continuation  of  the  deposits  worked  at  Stellarton,  Westville,  Joggins,  Spring- 
hill  and  other  mines.  The  borehole  at  Newville  is  cased  to  a  depth  of  1217  feet,  below 
which  for  some  distance  the  cable-drill  was  replaced  by  one  of  the  government  calyx- 
drills.  As  the  work  of  the  latter,  however,  in  the  conglomerate  cost  six  or  seven  dollars 
a  foot,  and  as  it  bored  only  fourteen  inches  a  day,  while  the  cable  drill  made  twenty- 
five  feet  a  day  at  a  cost  of  seventy-five  cents  a  foot,  it  was  taken  out  and  the  hole  was 
continued  by  the  cable  drill.  The  core  obtained  while  the  calyx-drill  was  at  work 
shows  a  reddiflh-grey  coarse  conglomerate,  composed  of  pebbles  of  quartzite,  felsite, 
slate  and  other  Pre-Cambrian  rocks,  the  dip  of  which  does  not  seem  to  exceed  7®;  and 
to  the  present  depth  of  2,180  feet  the  drillings  indicate  a  similar  conglomerate,  hard 
to  bore,  but  satisfactorily  penetrated  by  the  drill  used  cautiously  in  a  hole  six  and  a 
quarter  inches  in  diameter,  in  which  the  core-drill  can,  it  is  said,  be  inserted  to  re- 
place the  cable-drill  without  great  delay  or  difficulty  should  a  favourable  change  take 
place  in  the  strata.  The  water  was  shut  off  by  piping,  as  stated  above,  to  1,217  feet, 
but  another  flow  was  met  at  1,785  feet  which  was  brackish  and  supposed  to  indicate  a 
change  of  strata. 

MACXJAN  COAL. 

As  the  result  of  another  examination  in  Cumberland  county,  a  report  was  made  on 
tho  mine  of  the  Eastern  Coal  Company  at  Maccan  station,  where,  as  described  in  the 
reports  of  the  Nova  Scotia  Department  of  Mines,  a  seam  of  coal  most  favourably 
situated  close  to  the  track  of  the  Intercolonial  railway,  had  been  worked  for  some  years 
at  Smith's  mine  to  a  depth  of  300  feet  down  a  slope  of  50°  and  by  levels  extending 
several  hundred  feet  east  and  west  from  that  slope,  a  considerable  quantity  of  coal 
having  been  taken  out  to  the  rise.  A  new  slope,  sunk  by  Mr.  Robert  Archibald,  C. 
and  M.  E.,  at  an  inclination  of  30°,  not  on  the  full  dip,  showed  at  a  depth  of  136  feet 
a  seam  of  coal  with  a  section  approximately  as  follows : — 
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Ft.  In. 

Coal 1  10 

Shale 0  3 

Coal 0  6 

Shale 0  3 

Coal 1  6 

Shale 0  4 

Coal 1  5 

Shale 0  3 

Coal  with  half  inch  of  shale  but  otherwise  clean 4  0 

Shale 1  0 

Coal 1  3 

Total  thickness 12    7 

This  section  corresponds  with  that  given  by  Mr.  William  Hall  for  the  seam  in 
the  old  Smith  mine.  The  coal  from  the  latter  was  found  to  be  suitable  for  house, 
steam  and  domestic  purposes,  and  Mr.  Archibald,  the  manager,  has  no  hesitation  in 
saying  that  the  mine  can  be  profitably  worked  with  a  suitable  plant  so  as  to  yield  500 
tons  of  coal  a  day.  This  coal  is  supposed  to  be  the  seam  worked  at  Chignecto  mines 
and  at  Blenkhom's  mine.  At  the  latter,  the  top  coal,  greatly  improved,  was  mined  in 
preference  to  the  four-feet  band  of  the  above  section  upon  which  Mr.  Archibald  depends 
for  his  yield. 

At  Springhill  mines  in  sinking  the  north  slope  to  the  4,400  feet  level  it  was  found 
that  the  dip  flattens  to  17°  or  20°.  The  other  slopes  are  in  good  condition,  the  coal  of 
the  west  slope  being  thick  and  of  good  quality. 

On  August  15,  Mr.  Fletcher  visited  Joggins  to  obtain  information  concerning  old 
names  of  places  in  Sir  William  Logan's  section  of  that  coast,  which  is  now  being 
republished  in  the  transactions  of  the  Nova  Scotian  Institute  of  Science,  together  with 
other  sections  of  the  coast  from  Shulie  to  Spicer  cove  on  the  opposite  side  of  the 
Shulie  syncline,  which  are  at  present  of  great  interest  in  connection  with  the  search 
for  coal  beneath  the  Permian. 

COPPER. 

In  this  connection  also  it  may  be  mentioned  that  the  colour  proofs  of  twelve  sheets 
between  No.  59  and  No.  84,  have  been  revised  and  the  maps  issued.  On  one  of  them. 
No.  61,  there  is  shown  the  deposit  of  copper  ore  on  the  land  of  Mr.  John  Chisholm  at 
Upper  Pugwash,  described  in  the  Summary  Report  for  1903,  page  166,*  again  visited 
on  November  17,  and  a  collection  of  samples  sent  to  Ottawa.  The  ore  is  one  of  that 
class  of  deposits  found  in  association  with  trunks  of  trees,  leaves  and  other  carbon- 
aceous matter,  as  described  in  vol.  V.,  part  P,  page  186,  and  other  publications  of  the 
Geological  Survey.  It  consists  of  stems  and  other  parts  of  plants,  in  part  carbonized, 
in  part  turned  into  copper  ore,  and  containing,  besides  concretionary  calcareous  mat- 
ter, barite,  pyrite  and  other  minerals.    It  is  found  usually  in  Permian  rocks  in  bands 


*  Cf.  also  Sum.  RejMi.   for    1888,    page    28  ;   for  1889,  p.  29  ;  for  1894.  p.  94  ;  for  1897,  p.  101. 
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of  grey  and  reddish  sandstone'  and  concretionary  limestone  conglomerate,  or  as  nodules 
in  red  and  green  marls.  At  Mr.  Chisholm's  pits  above  the  bed  of  a  small  brook,  some 
excellent  copper  ore  was  obtained  from  a  belt,  six  to  ten  feet  thick,  which  dips  east- 
ward at  an  inclination  of  30^.  On  the  published  maps  (e.g.  sheets  46,  59  and  others), 
belts  of  this  ore  are  shown  as  traced  for  many  miles  through  Pictou,  Colchester  and 
Cumberland  counties.  Many  thousand  dollars  have  been  spent  with  but  little  success 
in  intermittent  attempts  to  mine  and  reduce  the  oiQes,  the  precentage  of  metal  in  the 
rock  being  too  small  for  profitable  treatment.  The  history  of  oi)erations  at  Dorchester, 
N.B.,  of  the  Pictou  smelter,  and  of  the  reduction  works  at  Wentworth  may  be  cited 
as  examples.  The  prospects  have,  however,  improved  somewhat  with  the  rise  in  the 
prices  of  copper,  and  a  skilful,  judicious  test  of  some  of  the  best  localities,  of  the  cost 
of  mining  and  reduction  and  the  value  of  the  yield  in  metallic  copper  might,  there- 
fore, i)erhaps  be  recommended. 

A  little  prospecting  was  done  last  summer  on  the  small  coal  seam  of  Toney  river 
in  Pictou  county,  described  in  the  report  for  1890-91,  page  133  P ;  but  no  improvement 
in  the  coal  seems  to  have  been  discovered,  and  areas  in  this  district  can  he^  regarded  as 
valuable  only  in  the  event  of  coal  being  found  by  deep  boring  through  these  Permian 
strata. 

At  Auburn,  Kingston  and  South  Farmington  in  the  Annapolis  valley,  Mr.  H. 
Blackwell,  of  London,  Eng.,  has  bored  several  holes  to  a  depth  of  more  than  200  feet  in 
search  of  coal,  but  none  of  them  seems  to  have  cut  through  the  reddish  coarse  Triassic 
sandstone  and  grit  and  the  white  and  greenish  clay-shales,  or  to  have  been  more  suc- 
cessful than  similar  attempts  referred  to  in  previous  rejwrts.* 

On  the  north  side  of  Stewiacke  river  and  east  of  the  Smithfield  lead  mine  (sheet 
48),  recent  discoveries  of  iron  ore  are  reported,  by  Mr.  C.  E.  Corbett,  of  Springhill, 
along  the  contact  of  the  Carboniferous  limestone  and  the  Devonian  rocks  and  resembl- 
ing the  deposits  of  Brookfield,  Bridgeville  and  other  mines. 

^  At  the  end  of  September,  in  company  with  Mr.  Faribault,  a  visit  was  made  to  the 
Middle  River  gold  mines  in  Victoria  county,  where  an  American  company,  represented 
by  Mr.  E.  J.  Foster,  is  about  fo  thoroughly  test  the  auriferous  quartz  veins  found  by 
Mr.  W.  C.  Scranton  near  his  camp  on  the  Second  Gold  brook,**  from  which  came  most 
of  the  gold  of  the  earliest  washings  at  Middle  river,  as  recorded  in  the  report  for 
1882-84. 

About  the  same  time  an  examination  was  made  of  cores  from  a  depth  of  780  feet 
in  a  diamond  drill  boring  on  Peter  brook,  north  of  Baddeck  bay.  These  consist  of 
conglomerate  and  coarse  sandstone  which  underlie  dark  calcareous  shales,  containing 
fish  remains  and  lepidodendron,  similar  to  rocks,  described  on  pages  41  and  60  H  of 
the  report  for  1882-84,  which  are  not  the  productive  coal  measures,  but  underlie  them 
as  stated  by  Mr.  Richard  Brown  in  his  *  Coal  Fields  of  Cape  Breton,'  in  reference  to 
the  coal  of  Hunters  mountain.*** 

♦  Sum.  Reps,  for  1890,  p.  41;  for  1904,  p.  295. 
••Sum.  Rep  .for  1902,  p.  393. 
•••Sum.  Rep.  for  1903.  p.  173. 
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On  October  1,  again  in  company  with  Mr.  Faribault  and  his  assistants,  Mr. 
Fletcher  visited  the  Dominion  Exhibition,  in  Halifax,  at  which  there  was  displayed, 
nnder  the  manag^ement  of  Mr.  Harry  Piers,  of  the  provincial  museum,  an  admirable 
collection  of  the  raw  and  manufactured  mineral  products  of  Nova  Scotia. 

The  borehole  at  Rear  brook,  opposite  Trenton,  in  Pictou  county,  having  been  given 
up  in  conglomerate  at  3,264  feet,  without  cutting  coal,  the  Pictou  Exploration  Com- 
pany is  now  considering  the  advisability  of  boring  another  hole  at  Granton,  Little 
Harbour  or  Pictou. 

At  Greenwiood  a  slope  has  been  sunk  and  a  little  coal  extracted  for  local  con- 
sumption from  the  so-called  six  foot  seam  on  one  of  the  Barton  areas,  southwest  of  the 
Vale  colliery. 

On  October  25,  Mr.  Fletcher  went  to  Pictou  on  the  invitation  of  the  mayor  and 
town  council,  to  study  with  them  the  question  of  an  increased  water-supply  for  the  town. 
The  nature  of  the  problem  of  an  adequate  supply  upon  this  narrow  peninsula  of  low 
elevation,  through  which  passes  an  anticline  and  possibly  also  a  fault,  will  be  uiCder- 
stood  by  reference  to  Professor  Butler's  report  on  the  subject  and  to  map  sheets  Nos. 
44  and  46  of  the  Geological  Survey.  Sawmill  brook,  of  course,  offers  an  adequate  supply 
of  soft-water  of  inferior  quality,  liable  to  contamination,  and  requiring  purification, 
but  as  an  artesian  supply  was  preferred  and  pumps  installed,  it  is  hoped  that  the  present 
supply  can  be  sufficiently  augmented  in  the  vicinity  of  the  wells  by  checking  leakage 
and  waste,  by  damming  the  lower  end  of  a  marsh,  and  increasing  the  number  of  shallow, 
capacious  wells,  by  boring  one  or  more  of  the  present  wells  to  the  greater  depth  sug- 
gested by  Professor  Butler,  and  by  adding  one  or  more  holes  farther  north,  the  beds  of 
red  marl  whidi  yield  no  water  being  at  the  same  time  protected  by  piping  from  the 
friction  of  the  pumping. 

In  1902,  after  due  consideration,  the  town  adopted  the  present  system  of  pumping 
into  a  stand-pipe  from  seven  eight-inch  wells  bored  along  the  millbrook  and  old  beaver- 
meadow,  near  the  Boars-back,  for  a  distance  of  1,871  feet,  and  ranging  in  depth  from 
98  to  298  feet  They  all  cut  near  the  surface  a  thick  stratum  of  sandstone  from  which 
most  of  the  water  is  believed  to  issue;  it  is  said  by  the  engineer  in  charge  of  the  pump- 
ing station  that  one  of  the  shallowest.  No.  5,  100  feet  deep,  can  alone  be  depended  on 
for  a  large  supply,  and  the  deepest  was  shut  off  by  cement  as  useless  below  166  feet. 
Nos.  1,  8  and  5  were,  however,  flowing  weUs  showing  strong  pressure  when  first  bored, 
and  private  wells  in  the  neighbourhood  seem  to  point  to  the  probability  that  other  water- 
bearing beds  will  be  found  below  800  feet  The  suxyply  for  some  time  after  the  pumps 
were  started  was  sufficient,  yielding  water  for  the  Intercolonial  railway  engines  as  well 
as  for  the  town.  During  the  dry  seacon  of  1906,  however,  instead  of  a  few  hours  suffic- 
ing, the  pumps  had  to  be  kept  going  a  much  longer  time  to  fill  the  stand-pipe,  with  a 
proportionately  large  consumption  of  coaL  The  water  was  also  sometimes  too  impure 
to  be  used  in  the  houses  without  filtering.  In  January,  1906,  accordingly,  the  wells 
were  cleaned  out,  obstructions  and  a  large  quantity  of  mud  being  removed.  By  this 
means  the  supply  was  restored,  but  it  was  still  held  to  be  insufficient  for  a  projected 
system  of  sewerage  and  other  growing  needs,  and  during  the  dry  autumn  of  1906  fears 
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were  again  entertained  of  a  shortage.  On  a  subsequent  visit,  however,  on  November  9, 
after  a  rainy  season  had  filled  the  marshes  and  brooks,  the  water  was  foimd  so  plentiful 
that  by  seven  hours  pumping  a  day  it  could  be  kept  up  in  the  stand-pipe  more  easily 
than  by  seventeen  hours  pumping  during  the  drought. 

VOLCANIC  TRAPS  OF  NORTH  MOUNTAIN. 

To  assist  in  the  classification  and  colouring  of  the  volcanic  rocks  of  the  North 
mountain  on  the  two  sheets  now  ready  for  publication.  Dr.  G.  A.  Young  spent  ten 
days  in  this  district,  towards  the  end  of  October,  investigating  the  trap  rocks  from 
Cape  Blomidon  westward.  He  also  examined  the  dike-masses  which  cut  the  slates  of 
Black  river  and  Whiterock  and  took  specimens  of  the  curious  oolitic,  calcareous,  sandy 
and  arg^laceous  Silurian  rocks  of  Canaan  for  microscopic  and  chemical  examination; 
and  it  is  hoped  that  his  work  in  the  field  may  be  continued  during  the  season  of  1907 
among  these  very  interesting  and  easily  accessible  rock  masses. 

Owing  to  the  kindness  of  Mr.  William  Salt,  of  Falmouth,  who  volunteered  to 
accompany  them  for  several  days  in  November,  Messrs.  McLeod  and  Hughes  were 
able  to  trace  on  the  ground  the  course  of  the  Hants-Kings  county  line  between  Eld- 
ridge  settlement  and  New  Boss  road;,  and  to  connect  their  surv^s  with  the  line  ifl 
order  to  facilitate  the  compilation  of  a  map  of  this  district.  As  it  is  essential  that 
this  and  similar  lines  should  be  established  beyond  dispute  by  some  unquestioned 
authority,  and  as  liie  records  of  the  Grown  Lands  Department  at  Halifax  are  some- 
times meagre  or  incorrect,  and  the  course  and  position  of  such  lines  ill-defined,  it  has 
been  suggested  that  they  might  be  surveyed  once  for  all  and  established  by  authority 
of  the  provincial  government,  assistance  being  given  by  the  officers  of  the  Geological 
Survey,  who  could  connect  all  crossings  of  rivers,  lakes,  roads  and  other  lines  sur- 
veyed by  them. 

On  November  26,  Mr.  McLeod  accompanied  Mr.  Harry  Piers  to  New  Ross,  in 
Lunenburg  county,  to  examine  a  discovery  of  cassiterite  or  tinstone  reported  to  have 
been  made  at  Lake  Bamsay,  by  Mr.  Charles  Keddy,  in  a  granite  vein  similar  to  those 
from  which  samples  were  collected  by  Mr.  Faribault  and  described  in  the  Summary 
Report  for  1904,  page  844 
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GOLD  FIELDS   OF   NOVA   SCOTIA. 

E.  Bodolphe  Fartba/uU. 

Mr.  Faribault  was  engaged  in  office  work  at  Ottawa  from  October  14,  1905,  until 
June  19, 1906,  when  be  left  for  Nova  Scotia  to  resume  bis  work  in  the  field,  on  wUdi 
he  reports  as  follows: — 

In  accordance  with  your  instructions,  I  left  Ottawa  on  June  19,  to  resume  the 
examination  and  surveys  of  the  gold  area  to  the  north  and  west  of  Halifax.  I  was 
assisted  the  whole  season  by  Messrs.  J.  McG.  Cruicksbank,  Archibald  Cameron  and 
A.  Tremblay. 

WEST  HALIFAX   AND  SOUTH   HANTS  00UNTIE8. 

The  field  work  consisted  principally  in  completing  the  revision  of  the  topography 
and  structural  geology  of  the  gold-bearing  rocks  lying  along  the  Atlantic  coast  from 
Devil  island  in  Halifax  harbour  to  the  East  river  of  Chester,  and  extending  inland 
to  Elmsdale,  Rawdon  and  Windsor,  where  my  work  joins  with  that  of  Mr.  Fletcher. 
The  surveys  were  undertaken  with  a  view  to  preparing  for  publication  the  following 
eight  map  sheets:  No.  66,  Elmsdale  sheet;  No.  67,  Waverley  sheet;  No.  68,  Halifax 
city  sheet;  No.  69,  Prospect  sheet;  No.  70,  Aspotogon  sheet;  No.  71,  St  Margaret's 
bay  sheet;  No.  72,  Ponhook  lake  sheet,  and  No.  73,  Windsor  sheet. 

The  surveys  of  this  region  were  made  several  years  ago,  but  owing  to  insufficient 
help  in  the  office  they  were  compiled  only  during  the  last  two  years;  hence  the  neces- 
sity of  re-examining  the  region  in  order  to  revise  the  topographical  features,  and 
define  more  precisely  the  boundaries  and  structural  geology  of  the  rock  formations. 

The  northeast  half  of  the  area  covered  by  these  sheets  is,  generally,  underlaid  by 
the  quartzite  (^whin')  and  slates  of  the  gold-bearing  series,  while  the  southwestern 
half  is  for  the  most  part  covered  with  granite.  To  facilitate  description  the  two  areas 
will  be  dealt  with  separately. 

GRANITE   AREA   WEST   OF   HALIFAX. 

The  boundary  line  between  the  two  formations  begins  at  Portuguese  cove  and 
runs  northerly,  in  and  out,  along  the  western  shore  of  Halifax  harbour  to  near  the 
head  of  the  Northwest  arm,  where  it  leaves  the  shore  in  a  northwesterly  direction, 
crosses  the  Chain  lakes  and  keeps  about  a  mile  south  of  the  Hammond  Plains  road; 
thence  runs  northerly  across  Little  and  Big  Pockwock  lakes,  to  the  north  of  which 
it  zigzags  through  Island,  West,  Fales  and  Uniacke  lakes,  keeping  a  mile  west  of 
Mount  Uniacke  station;  thence  runs  westerly  to  Lily  lake  and  along  the  north  end 
of  Five-mile  lake,  passes  half  a  mile  north  of  King  and  Bog  lakes,  cross^  the  St. 
Croix  river  one  mile  below  the  outlet  of  Big  Ponhook  lake,  passes  a  quarter  of  a  mile 
south  of  Martock  iwst  office  and  crosses  the  Avon  river  five  miles  above  the  railway 
bridge  at  Windsor. 

26— lOi 
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From  the  above  described  boundary  the  granite  extends  Bonih  to  the  Atlantic 
shore,  to  Sambro,  Prospect,  St.  Margarets  bay,  Aspotogon  mountain  and  Mahone 
bay,  and  forms  the  eastern  extremity  of  the  largest  granite  area  in  Nova  Sootia,  ex- 
tending to  the  southwestern  end  of  the  province,  where  it  constitutes  the  backbone 
of  the  western  counties.  The  country  is  for  the  most  part  very  rough,  with  huge 
blocks  and  debris  of  granite,  but  it  is  generally  well  timbered  with  spruce,  hemlock 
and  some  pine  in  the  interior  on  the  headwaters  of  the  Indian,  Ingram  and  St.  Groix 
rivers,  where  lumbering  is  prosecuted  on  a  large  scale  by  the  Dominion  Lumber  Com- 
pany, with  steam  mills  located  at  Ingram  Port  It  may  be  interesting  to  record  here 
that  this  company  has — it  is  said  successfully — sown  seeds  of  white  pine  in  newly 
burnt  up  districts. 

BOONOMIO  HINBBALS  IN  OBAiaTE. 

Deposits  of  economic  minerals  have  not  so  far  been  found  in  many  places  in  the 
Nova  Scotia  granites,  and  nothing  of  importance  has  been  discovered  in  the  area 
under  study,  although  many  veins  of  quartz  and  dikes  of  pegmatite  have  been  noticed, 
some  of  which  are  mineralized  with  pyrites,  chalcopyrite,  mica,  tourmaline  and  fluor- 
spar, butso  far  aa  known,  in  no  large  quantities.  At  New  Hoes,  fourteen  miles  farther 
west,  on  the  continuation  of  the  same  granite  ridge,  pyrolusite,  manganite,  molybdenite 
magnetiite,  argentiferous  galena,  zinc-blende,  flour-spar,  tourmaline,  kaolin  and  flre-day 
have  been  observed  at  several  places ;  tin-ore  is  also  reported  to  have  been  found,  but  its 
occurrence  could  not  be  ascertained ;  and  a  vein  of  maganese,  one  mile  west  of  Walla- 
back  lake,  was  successfully  worked  for  some  years.  I^rom  this  it  may  be  inferred 
that  economic  minerals  may  possibly  be  found  here.  Gt>ld-bearing  quartz  has  often 
been  reported  in  the  granite,  notably  at  Ketch  harbour,  Sambro,  Pennant  harbour, 
Torrance  bay  and  Hubley  lake,  but  the  reports,  which  could  not  be  verified,  must  be 
iregarded  with  suspicion.  On  the  East  river,  St.  Margaret  bay,  a  quarter  of  a  mile 
below  Hubley  lake,  where  the  Halifax  and  Southwestern  railway  crosses  the  river, 
a  pit  was  sunk  to  a  depth  of  fifty  feet  in  the  early  days  of  gold  discoveries  in  Nova 
Scotia,  on  a  quartz  vein  running  north  and  south.  It  included  pyrites  and  i>ossibly 
galena,  and  was  supposed  to  contain  gold.  A  ten-stamp  mill  was  built,  but,  so  far  as 
could  be  ascertained,  not  a  trace  of  gold  was  recovered.  The  pit  is  now  concealed  by 
the  bed  of  the  railway,  and  nothing  of  the  old  works  or  the  vein  is  visible. 

The  granite  is  generally  coarse  and  porphyritic,  of  a  light  grey  or  reddish  grey 
colour,  but  it  is  often  finely  crystalline  and  at  times  of  a  rich  deep  red  colour  and  sus- 
ceptible of  a  fine  polisL  It  ia  generally  well  suited  for  building  purposes  as  it  splits 
•asily  into  long  blocks.  It  is  much  used  in  Halifax  and  is  to  be  seen  in  all  the  bridges 
and  culverts  on  the  Halifax  and  Southwestern  railway.  The  principal  granite  quarries 
are  the  Wm.  Yeadon  quarry  and  the  John  Kline  quarry  situated  two  miles  west  of 
Halifax.  The  other  important  quarries  near  Halifax  are  the  Queen's  *  Iron  Stone ' 
quarry  in  blackish  altered  ferruginous  slate  occurring  near  the  granite  on  the  west 
side  of  the  Northwest  arm,  opposite  Pleasant  point,  and  the  Beaver  Bank  slate  quarry 
at  Beaver  Bank  station,  where  bluish  grey  slate  splits  vertically  along  the  cleavage 
plane  on  the  apex  of  an  anticlinal  fold. 

Three  small  isolated  patches  of  altered  quartzites  and  slates  of  the  gold-bearing 
series  not  exceeding  one  mile  in  width  and  two  miles  in  length  have  been  observed 
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in  the  midst  of  this  granite  area ;  one  two  miles  west  of  Mount  IJniacke  station,  along 
the  Dominion  Atlantic  railway,  on  the  west  side  of  Five  Island  lake;  another  on  the 
east  side  of  Big^  Indian  lake,  half  way  to  Sandy  brook,  in  which  a  quartz  vein  was 
prospected  for  gold;  the  third  occurs  six  miles  south  of  Windsor,  on  the  west  side  of 
the  Chester  road,  at  the  outlet  of  Palmer  lake. 

Between  St.  Margaret  bay  and  Mahone  bay,  on  the  peninsula  extending  south 
from  Aspotogan  moimtaiA  and  Deep  cove,  the  granite  is  succeeded  by  the  gold-bearing 
rocks  which  spread  southward  to  New  Harbour  and  cover  the  islands  lying  south,  in- 
cluding Big  and  Little  Tancook,  East  Flat,  Ironbound,  Green  and  other  small  islands. 

Small  patches  of  Lower  Carboniferous  limestone,  in  some  places  associated  with 
grit,  sandstone  and  shale  have  been  examined  where  they  overlie  the  granite  and  the 
gold-bearing  rocks  on  the  shore  of  St.  Margaret  bay,  at  Bedman  hill,  near  Seabright, 
at  the  head  of  French  Village  harbour  and  at  Boutilier  station;  also  on  Mahene  bay, 
Bt  Indian  point  and  inland  at  a  short  distance  east  of  the  point;  between  Farm  lake 
and  the  Halifax  and  Southwestern  railway  and  at  Coachman  head  on  the  shore  be- 
-  tween  Deep  cove  and  Blanchard,  and  on  the  west  shore  of  Snake  island.  At  the  two 
last  places  the  limestone  is  underlaid  by  the  gold-bearing  rocks  and  at  the  other  plac« 
by  granite.  Much  of  the  country  along  the  shore  is  covered  with  lateral  and  terminal 
moraines  and  other  deposits  of  granite  debris  and  it  is  very  probable  that  some  of  the 
limestone  areas  are  larger  than  represented  on  the  map  and  that  other  unobserved  areas 
exist.  At  Indian  point  the  limestone  was  extensively  quarried  for  lime  which  was  much 
iipM  in  TT«lifpT.  some  years  ago,  but  it  has  r*ot  been  worked  for  the  last  few  years. 
Dr.  M.  Murphy,  retired  provincial  engineer,  informed  me  that  it  had  been  used  for  the 
old  barracks  and  many  of  the  oldest  buildings  in  Halifax,  and  had  stood  the  weather 
better  than  any  other;  that  it  was  sov%what  hydraulic  and  set  quidcly,  but  on  that 
account  it  was  hard  to  work  and  was  not  in  favour  with  the  builders. 

QOLD-BBABING   ROCKS    NOBTH   OF   HALIFAX. 

As  stated  above,  the  northeastern  half  of  the  area  revised  for  publication  is  nearly 
all  occupied  by  the  quartzite  and  slate  divisions  of  the  gold-bearing  rocks,  which  ex- 
tend northward  from  Halifax  and  the  granite  to  Dutch  Settlement,  Enfield,  the  outlet 
and  north  end  of  Shubenacadie  lake  and  Benf  rew,  thence  easterly  to  Nine  Mile  river, 
northwesterly  to  Upper  Bawdon,  northeasterly  to  Indian  Boad  and  Barr  settlement  and 
thence  westerly  to  West  Gore,  Bawdon,  Upper  Ne^qport,  Newport  comer,  Hartville  and 
Martock,  where  it  narrows  down  to  a  point  between  thp  granite  and  the  Lower  Carbon- 
iferous gypsum  and  limestone.  To  the  north  of  this  boundary  the  gold  rocks  are  over- 
laid uncomformably  everywhere  by  the  gypsum  and  limestone  of  the  Lower  Carbon- 
iferous, except  along  the  foot-hills  of  Bawdon  mountain,  from  Upper  Bawdon  to  ^e 
Herbert  river,  where  a  narrow  band  of  Devonian  blackish  and  bluish-grey  shale  with 
occasional  red  layers  occurs,  overlaid  by  a  great  thickness  of  coarse  and  fine  light  grey 
sandstones,  spreading  to  the  northeast  and  surveyed  by  Mr.  Fletcher.  Between  Upper 
Bawdon  and  Indian  Boad  and  between  West  Gbre  and  Barr  settlement  are  found  >n 
the  dark  shales  small  seams  of  coal  which  have  been  prospected  at  several  places  by 
shallow  pits  and  a  few  bore  holes.    One  of  the  coal  seams  reoi)ened  a  few  years  ago 
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in  the  Gore,  yielded  on  analysis  by  Mr.  F.  H.  Mason  (Summary  Kep.  for  1904,  page 

299.) 

Moisture  lost  at  110°C 1.90 

Volatile  bituminous  matter . .   .  .     23.90 

Fixed  carbon 49.40 

Ash 24.80 

I  

100.00 
Sulphur 0.16 

Evaporative  power :  one  pound  of  dry  coal  will,  upon  complete  combustion,  erap- 
orate  10  '89  pounds  of  water.  The  coal  bums  with  a  long  luminous  flame,  giyes  a  com- 
pact coke  and  leaves  a  grey  ash. 

Grey  sandstones  were  quarried  to  the  north  of  the  Gore  mountain  and  were  em- 
ployed in  the  building  of  the  Midland  railway.  Extensive  deposits  of  gypsum  occur 
at  several  places  in  the  Lower  Carboniferous  limestone,  principally  to  the  east  of 
Windsor,  where  it  is  extensively  quarried,  and  in  the  vicinity  of  Elmsdale  and  Enfield, 
where  it  was  also  quarried,  more  especially  for  selenite,  the  crystallized  gypsum,  which 
occurs  in  largfe  transparent  sheets,  notably  at  the  Home  settlement,  on  the  shore  of 
Shubenacadie  lake,  and  near  the  Shubenacadie  river  at  Dutch  Settlement. 

In  this  section  are  included  two  areas  of  granite  cutting  through  the  gold  rocks 
and  comprised  in  the  Waverley  sheet.  The  eastern  area  is  five  miles  wide  and  extends 
eastward  from  the  head  of  Lake  Major  and  Soldier  lake  to  the  edge  of  that  sheet,  be- 
yond which  it  extends  forty-eight  miles  eastward  to  Sheet  harbour.  The  other  mass 
is  a  small  isolated  boss,  two  miles  in  diameter,  rising  between  Long  and  Fletcher  lakes. 
The  character  of  the  granite  is  the  same  as  that  to  the  west  of  Halifax  and  no  min- 
erals of  economic  value  have  so  far  been  discovered  in  them. 

In  close  proximity  to  the  granite  the  quartzite  and  slate  are  everywhere  much 
altered,  generally  with  developments  of  crystals  of  staurolite,  andalusite,  garnets  and 
tourmaline,  good  specimens  of  which  can  frequently  be  found.  At  many  places  along 
the  line  of  contact  the  granite  is  well  observed  to  cut  the  quartzite  and  slate,  into 
which  it  sends  dikes  and  small  veins,  often  along  the  bedding,  and  at  times 
along  the  cloavag(>-plane.s,  as  well  as  aeross  them.  Good  and  interesting  contacts  are 
well  expose^l  to  the  west  of  Halifax  along  the  cuttings  of 'the  Halifax  and  Southwestern 
railway,  between  Chain  and  Bayer  lakes,  on  the  St.  Margaret  Bay  road  to  the  south 
of  the  first  Chain  lake,  on  the  east  side  of  the  Birch  Cove  lakes  and  along  the  Domin- 
ion Atlantic  railway  west  of  TJniacke  lake,  where  good  illustrations  of  granite  capping 
and  altering  the  gold-bearing  rocks  may  be  observed. 

Much  time  was  taken  up  in  defining  more  precisely  the  boundaries  of  the  different 
rock  formations  and  in  this  work  I  was  especially  assisted,  for  the  greater  part  of  the 
season,  by  Mr.  Cameron. 

STRUCTURAL  GEOLOGY. 

On  account  of  the  close  and  intimate  relation  existing  between  the  occurrence  of 
the  gold-bearing  veins  and  the  anticlinal  folds,  it  is  of  the  greatest  practical  impor- 
tance that  the  structure  of  the  anticlines  and  synclines,  the  dislocations  and  faults, 
should  be  well  defined  on  the  map-sheets  and  sections,  in  order  to  help  and  encourage 
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intelligent  research  in  new  districts  where  rich  gold  float  has  been  found,  and  also  to 
guide  in  the  development  of  mines  that  are  in  operation.  In  view  of  the  economic  and 
scientific  importance  of  this  work  great  pains  were  devoted  to  it.  In  many  cases  to 
arrive  at  a  satisfactory  solution  the  same  locality  had  to  be  repeatedly  examined  and 
surveyed.  The  difficulty  is  generally  due  to  the  slaty  cleavage  which  is  sometimes  so 
much  pronounced  as  to  obscure  and  often  obliterate  the  planes  of  stratification.  I 
have  much  pleasure  in  acknowledging  that  the  successful  carrying  out  of  this  work  is 
in  no  small  measure  due  to  the  energy  and  zeal  displayed  by  my  assistant  Mr.  Cruick- 
shank,  who  was  engaged  in  this  work  most  of  liie  season. 

The  gold-bearing  rocks  of  the  region  examined  have  been  forced  into  a  succession 
of  folds,  almost  parallel  to  each  other,  bearing  a  general  northeasterly  and  south- 
westerly course.  A  detailed  description  of  the  structure  of  these  folds  and  the  faults 
affecting  them  could  not  be  followed  intelligently  unless  accompanied  by  a  map  and 
would  be  too  lengthy  for  this  report;  it  must,  therefore,  be  deferred  until  a  complete 
report  is  published  with  the  maps. 

The  greatest  width  of  the  gold-bearing  rocks  in  Nova  Scotia,  measured  at  right 
angles  to  the  folding,  is  forty  miles  along  a  straight  line  drawn  from  Three  Fathom 
harbour  to  West  Gore.  A  line  drawn  from  Devil  island,  at  the  entrance  of  Halifax 
harbour,  to  trpi)er  Newport  would  be  thirty-eight  miles  in  length,  and  would  grive  a 
section  of  sixteen  anticlines  and  as  many  synclines  in  the  country  examined.  Of  the 
sixteen  anticlines,  five  are  in  the  slate  or  upper  division  of  the  gold-bearing  TO(ks  which 
is  generally  not  gold-producing,  and  eleven  have  brought  up  to  the  surface  ihe  quartzite 
C  whin  0  of  the  lower  gold-productive  division  of  the  gold-bearing  rocks.  Out  of  these 
eleven  anticlines,  five  have  gold  mining  districts  situated  on  them  in  the  area  under 
study;  they  are  the  Montague,  Waverley,  Oldham,  South  Uniacke,  Mount  Uniacke,  Ren- 
frew, on  the  one  anticline,  and  the  McKay  Settlement  gold  districts.  The  structure  of 
these  districts  has  been  surveyed  in  detail  and  large  scale  plans  and  reports  have  been 
published  of  them,  excepting  of  the  McKay  Settlement  district.  The  anticlines  are, 
on  an  average,  two  miles  and  thirty  chains  apart  ;  and  the  greatest  intervening 
distance  measured  is  four  and  one-half  miles,  between  the  Waverley  and  the  Birch 
Cove  anticlines. 

A  description  of  eight  of  the  moat  important  anticlines  has  already  been  given  in 
the  Siunmary  Report  for  1896,  page  100.  In  this  report  the  Birch  Cove  anticline  is 
wrongly  given  as  the  continuation  of  the  Montague  anticline.  A  close  and  repeated 
examination  of  the  locality  has  proved  that  the  Birch  Cove  anticline,  after  crossing 
Bedford  basin  at  the  north  end  of  Stephen  or  Navy  island,  runs  easterly  between 
Taylor  and  Enchanted  lakes,  north  of  Mitchell  lake,  crosses  Lake  Charles  and  the 
Waverley  road  one-quarter  of  a  mile  south  of  J.  McDonald's  house.  Caribou  bog  and 
Lake  Major,  200  yards  north  of  the  house  of  Fanny  Gross  (a  negro),  where  quartz 
veins  have  been  prosi)ected,  and  is  cut  by  granite  one  mile  farther  east.  Th^  exact 
location  of  this  line  may  lead  to  the  discovery  of  a  new  gold  district  to  the  tmst  of 
Bedford  basin,  where  very  rich  gold  quartz  was  discovered  along  the  cuttings  of  the 
I.O.R.  Dartmouth  branch,  and  was  wrongly  supposed  to  come  from  the  Montague 
anticline  much  farther  south.  Instead  of  this,  the  Montague  anticline  after  crossing 
the  Waverly  road  at  Brady's  house,  extends  only  one  mile  farther  west,  where  the 
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rocks  flatten  out,  and  it  terminates  by  the  beginning  of  a  oyncline  running  north- 
easterly half  a  mile  north  of  the  Montague  gold  district^  and  keeping  the  same  distance 
north  of  the  Montague  anticline  to  ihe  granite. 

The  anticlinal  folds  to  the  north  of  the  Etter  Settlement  anticline,  have  not  yet 
been  fully  described,  but  th^y  were  briefly  mentioned  in  the  Summary  Report  for 
1895,  page  112.  Of  these  the  Mount  TTniacke  and  Renfrew  anticline  and  the  Qotb 
anticline  are,  on  account  of  the  gold  mines  situated  along  their  course,  the  only  ones 
of  special  importance. 

For  information  and  assistance  from  miners  and  others,  I  wish  to  ofler  acknow*- 
lodgments  to  the  following  persons: — ^Hon.  W.  T.  Pipes,  Commissioner  of  Public 
Works  and  Mines;  Dr.  E.  Qilpin,  Deputy  Oommissioner  of  Mines;  R.  McOoll,  Pro- 
Tincial  Engineer;  Jas.  H.  Austen,  of  the  Crown  Lands  Department;  Harry  Piers, 
Curator  Provincial  Museum  and  Library;  Prof.  J.  Ed.« Woodman;  Prof.  F.  H.  Sex- 
ton; H.  W.  Johnstone,  Assistant  City  Engineer;  Capt.  Mclnnes,  Canadian  Royal 
Engineer's  Corps;  A.  A.  Hayward,  president  of  the  Nova  Scotia  Mining  Society; 
Fred.  P.  Ronnan,  and  (herald  B.  Teman,  of  Halifax;  H.  S.  Badger,  and  E.  Percy 
Brown,  Goldboro;  W.  C.  Scranton  and  E.  J.  Foster,  Baddeck;  W.  J.  Frisk,  West 
Qore;   Dr.  D.  Stewart.  Bridgewater,  in  Nova  Scotia;   and  Franklin  Playter,  Boston. 
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OHEltflSTKY  AND  MINEKALOQY. 

Dr.  Q.  0.  Hoffmann. 

Beporting  on  the  work  of  this  diyision  Dr.  Hoffmann  says  : — 

'  The  work  carried  out  in  the  chemical  laboratory  during  the  eleyen  months  ending 
Noyember  80,  1906,  has  b^n,  conformably  with  the  practice  of  former  years,  ^almost 
ezclusiyely  confined  to  the  examination  and  analysis  of  such  minerals,  ores,  &c^  as 
were  considered  likely  to  prove  of  economic  value  and  importance.  Briefly  summarized 
it  embraces  : — 

.  1.  ANALYSES  OF  FOSSIL  FUELS. 

Lignite — 

Sections  27  and  28,  township  53,  range  7,  west  of  the  fifth  initial  meridian,  Alta. 

Forgetmenot  ridge,  north  of  Elbow  river,  Alta. 

Bragg  creek.  Elbow  river,  Alta. 

Pembina  river,  Alta.     (8  seams.) 

Said  to  be  from  northwest  of  Cumberland  lake,  Sask.  (f). 

Tantalus  butte,  Ykn. 

Quilchena  creek,  Nicola  valley,  B.C. 

Similkameen  river,  B.C. 

Ligniiie  Ooal — 

Taber  coal  mines,  Alta. 

Valley  east  of  Elk  lakes,  Elk  river,  B.C. 

Goal— 

Mabou  coal  mine,  Inverness  county,  N.S. 
Rear  brook.  East  river  of  Pictou,  N.S. 
Cariboo  cove,  Richmond  county,  N.S. 
Bragg  creek.  Elbow  river,  Alta. 
Fish  creek.  Bow  river,  Alta.  ^ 

Sheep  creek,  Highwood  river,  Alta.    (8  seams.) 
Crowsnest  pass,  near  Frank,  Alta. 
Elk  River  tributaries.  East  Kootenay,  B.C.     (2  aeams.) 
Indian  reserve,  Nicola  valley,  B.C. 
Okanagan  lake,  B.C 
Whitehorse  coal  fields,  Ykn. 
Lewes  river,  Ykn.,  Tantalus  coal  mine. 
"  Five  Finger  mine. 

Anthracitic  coal — 

Coxcomb  mountain,  and  south  of  Jumpinsrpound  river.  AltH. 
Bragg  creek,  Elbow  river,  Alta. 
Canmore  collieries,  Alta. 
Whitehorse  coal  fields,  Ykn. 
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Semi-AnthrctcUe — 

Sheep  creek,  Highwood  river,  Alta.    P.  Bums'  mine. 

AnthmcUe — 

WhitehoTse  coal  fields,  Ykn. 

2.  IRON    OBKS. 

Magnetite — 

Mansfield  township,  Pontiac  county,  Que. 
Homer  township,  Thunder  Bay  district,  Ont. 

Hematite — 

Dimham  township,  Missisquoi  county.  Que. 

Northeast  of  Wabinosh  river,  Thunder  Bay  district,  Ont. 

Clay  iron  stone— 

Falmouth  township,  Hants  county,  N.S. 

8.  ANALYSES  OF  LIMESTONES  AND  DOLOMITES. 

Morrison's  mill,  Sydney  river,  Cape  Breton  county,  N.S. 
Walton,  Hants  county,  N.S. 
Tennycape  manganese  mine,  Hants  county,  N.S. 
Montcalm  township,  Argenteuil  county,  Que. 

4.  ANALYSES  OF  NATURAL  WATERS. 

Cambridge  township,  Hussell  county,  Ont.    From  an  artesian  well. 
Shuswap  river,  Yale  district,  B.C.    From  a  spring. 

5.  EXAMINATIONS  AND  ANALYSES  OF  OLAYS. 

Litches  creek.  Cape  Breton  couniy,  N.S. 

Whitefish  river,  Abitibi  district,  Que. 

Hull  township,  Wright  county.  Que. 

Section  14,  township  2,  range  viii.,  west  of  the  second  initial  meridian,  Sask. 

About  twenty  miles  south  of  Moose  jaw,  Sask. 

Northwest  of  Cumberland  lake,  Sask. 

Section  9,  township  31,  ranfe  xziii.,  west  of  the  fourth  initial  meridian,  Alta. 

Taber,  Alta. 

Section  16,  township  29,  range  xxiii.,  west  of  the  fourth  initial  meridian,  Alta. 

Section  32,  township  30,  range  iii.,  west  of  the  fourth  initial  meridian,  Alta. 

Near  Duck  station,  Yale  district,  B.C. 

6.  MISCELLANEOUS  EXAMINATIONS. 

Carbonaceous  Shale — 

West  bay»  Inverness  county,  N.S. 
Inverness,  Megantic  county,  Qxie. 
Abitibi  district.  Que. 

Oraphite,  Disseminaied — 

Suffolk  township,  Labelle  county.  Que. 
Ramsay  township,  Lanark  county,  Ont. 
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ChraphUic  Shale — 

Frencshvale,  Cape  Breton  county,  N.S. 

I 
Infusorial  Earth — 

Pukaist  creek,  Thompson  river,  B.C. 

Near  the  mouth  of  Wood  creek.  Highland  valley,  Yale  district,  B.C. 

MarJr- 

Gloucester  township,  Carleton  county,  Ont. 
Kinloss  township,  Bruce  county,  Ont. 
Furlong  lake,  Bainy  River  district,  Ont. 
About  fifty  miles  northwest  of  Edmonton,  Alia. 

Petroleum,  Crude — 

Biddiwell  township,  Manitou  island,  Ont. 

Sand,  SUiceoue — 

Oneida  township,  Haldimand  county,  Ont. 
Oidlross  township,  Bruce  county,  Ont. 

Sand,  Blach^ 

Big  Bar,  Fraser  river,  B.C. 

Sandstone — 

Wallace,  Cumberland  county,  N.S. 
Dorchester,  Westmorland  county,  N.B. 

StU— 

Northwest  of  Cumberland  lake,  Sask. 

The  number  of  mineral  specimens  received  during  the  period  in  question  for  ex- 
amination or  analysis  amounted  to  741,  the  number  of  letters  written  amounted  to  292 
and  the  number  of  those  received  to  10&. 

The  regular  Annual  Report  entitled  'Report  of  the  Section  of  Chemistry  and 
Mineralogy '  for  the  past  year  is  now  in  the  press. 

The  accomplishment  of  the  work  above  outlined  is  very  largely  due  to  the  active 
cc-operation  of  assistant  chemist  and  mineralogist,  Mr.  F.  G.  Wait,  who  has  imi- 
formly  evinced  a  Teal  interest  in  the  work  of  the  laboratory,  and  closely  and  unremit- 
tingly applied  himself  to  the  same. 

Additions  to  the  mineralog^ical  and  lithological  section  of  the  Museum  during 
the  period  in  question  included  specimens  of  anhydrite,  chalcedony,  oobaltite,  dissem- 
inated graphite,  gyjwum,  infusorial  earth,  marl,  native  copper,  nodules  of  cassiterite, 
obsidian  and  pyrite  crystals. 

A  cast  of  the  Iron  Creek  meteorite  has  also^been  added. 

Acknowledgments  are  due  to  the  following  gentlemen  for  presentations  to  the 
Museum  : — 

Boisse,  Meynard  and  David,  North  Stukely,  Que.,  per  '  The  Forsyth  Granite  and 
Marble  Company,'  of  Montreal,  Que. — Two  large  polished  slabs  of  marble 
from  lots  10  and  11,  ranges  E  and  F  of  Orford,  Sherbrooke  oo..  Que. 

Donovan,  P.,  Wanapitei,  Ont. — A  crystal  aggregate  of  pyrite  from  Wanapitei,  Ont 
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Herchmer,  F.  K.,  Lake  Dauphin,  Man. — Belt,  common,  irom  Salt  point,  Dawson 
bay,  Lako  Winnipegosia,  Man. 

Holland,  Mrs.  George,  Ottawa,  Ont. — ^A  fine  specimen  of  obsidian  from  the  Yellow- 
stone National  Park,  Wyoming,  U.S.A. 

Mickle,  Prof.  G.  R — School  of  Practical  Science,  Toronto,  Ont — Crystals  of  oo- 
baltite,  loose  and  in  the  matrix,  from  Cobalt,  Coleman  tp.,  Nipissing  diet.,  Ont. 

Sohier,  M.  L.,  per  E.  R.  Faribault,  B.A.  (Survey). — ^A  specimen  of  veinstone  from 
the  Maisoneuve  mine,  Berthier  co.,  Que.,  holding  small  quantities  of  some 
minerals  of  the  rare  earths. 

Stevens,  A.  P.,  B.Sc. — A  specimen  of  slate  from  lot  4,  range  x..  Dominion  tp.> 
Missisquoi  co..  Que. 

*  The  Canadian  Metal  Company '  of  Frank,  Alta. — An  ingot  of  spelter,  being  the 
first  zinc  smelted  in  Canada.  The  ore  employed  being  obtained  from  the  silver- 
lead  mines  of  the  East  and  West  Kootenay  districts,  B.C. 

'  The  Forsyth  Granite  and  Marble  Company,'  Montreal,  Quebec. — ^A  polished  tablet 
of  Canadian  Verd- Antique  marble. 

Walters,  H.  L.,  per  L.  Lambe  (Survey). — Specimens  of  native  copper  from  Mussel 
creek,  three  miles  and  a  half  up  Horsefly  river.  Cariboo  district,  B.C. 

Weeks,  Fred.  M.,  Hedley,  B.C. — ^Nineteen  samples  of  ore  from  the  Nickel  Plate 
Mine,  Hedley,  B.C.,  and  eight  samples  of  ore  from  the  Kingston  mine,  also  at 
Hedl^,  B.C. 

C.  W.  WiUimott. 

'During  the  early  part  of  the  year  I  was  chiefly  engaged  in  arranging  mineral 
collections  for  educational  institutions.  Of  these  collections,  the  size  of  which  haa 
been  increased  by  fifty  per  cent,  twelve  were  despatched  to  various  applicants. 

I  visited  a  number  of  localities  in  the  provinces  of  Ontario,  Quebec,  Nova  Scotia 
and  New  Brunswick  for  the  purpose  of  securing  minerals  for  the  completion  of  collee- 
tiona. 

According  to  instructions  I  returned  to  Ottawa  at  the  end  of  August  and  prepared 
a  collection  of  economic  minerals  for  the  Central  Canada  Exhibition.  The  exhibit 
was  prominently  installed  in  the  main  building  and  attracted  a  great  deal  of  attention. 
During  its  installation  I  was  ably  assisted  by  Mr.  A.  T.  McKinnon  and  Mr.  D.  A» 
Eadale.' 

Jf .  F.  O'Connor. 

'In  addition  to  an  examination  of  the  many  hand  specimens  that  have  been 
brought  for  identification,  the  following  analyses  and  assays  have  been  made  by  me 
during  the  year  : — 
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Ores.           Clats. 
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Iron 
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Nickel 
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Copper 
Ores. 

Lead 
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Gold  d: 
Silver 
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inttm 

BIetal. 
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1 

1 
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Gold 
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80 
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5 

14 
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MINES  SECTION. 
E.  D.  IngaU. 

During  1906  the  work  devolving  upon  the  section  has  heen,  as  formerly,  along  twa 
lines,  viz.^  the  Technology  and  Mining  Records  and  the  Statistics. 

Along  these  several  lines  the  main  effort  consists  in  gathering  as  complete  data 
as  possihle  relating  to  the  economic  mineral  resources  of  the  country  and  their  ex- 
ploitation. The  information  sought  is  naturally  of  a  very  varied  nature,  and  is 
gleaned  from  every  available  source. 

Through  a  clipping  system,  ii^ormation  of  a  tentative  nature  is  obtained  from 
the  technical  and  general  press.  Much  of  this  can,  of  course,  only  be  used  as  a  basis 
of  further  inquiry  necessary  for  corroboration  and  for  the  obtaining  of  more  extended 
data. 

The  proceedings  of  the  technical  societies,  both  American  and  British,  are  also 
searched,  and  reference  card  indexes  kept,  so  that  for  any  given  deposit,  district  or 
industry,  all  the  information  available  to  date  niay  be  easily  obtained  whenever  need 
arises. 

A  general  reference  index  of  the  literature  of  mining  and  metallurgical  pro- 
cesses is  also  kept,  by  selecting  from  that  issued  by  the  Engineering  magazine,  mount- 
ing on  cards  and  filing  away  in  drawers.  The  information  thus  gleaned  is  mainly 
of  two  kinds,  which  might  be  classed  as  permanent  and  ex>hemeral.  In  the  former 
would  be  included  the  geological  features  of  occurrence  of  economic  bodies  of  mineral 
with  all  available  plans  and  m^ps  of  mines,  &c.,  the  nature,  qualities  and  composi- 
tion of  the  ores,  &c.;  their  fitness  for  various  purposes  and  all  those  varied  and 
voluminous  details  generally  comprised  imder  the  designation  of  Technology  and 
Mining  Becords.  Under  the  latter  heading  would  come  all  those  features,  to  a  large 
extent  statistical,  illustrative  of  the  condition  and  results  of  mining  and  smelting 
operations  for  the  current  year. 

The  obtaining  promptly  of  complete  statistical  data  illustrative  of  the  produc- 
tion, exports  and  imports — consumption  and  markets,  &c.,  for  all  the  varied  mineral 
industries  of  the  country  is  a  very  difficult  task.  Circulars  are  sent  out  at  the  end 
of  the  year  to  all  operators,  and  to  those  who  do  not  reply  in  a  reasonable  time  re- 
minders are  sent,  followed  later  and  where  necessary  by  telegraphic  requests. 

Based  upon  the  results  thus  obtained,  supplemented  by  close  estimates  where 
data  are  lacking,  an  itemed  advance  statement  of  the  mineral  output,  imports,  &c., 
is  compiled  shortly  after  the  lapse  of  the  year  dealt  with.  This  pamphlet,  which  also 
gives  a  short  r6sum^  of  the  general  progress  in  each  industry,  was  issued  for  1905  on 
March  2,  1906. 

The  complete  and  final  figures  for  the  compilation  of  the  detailed  statistical  re- 
port of  the  mineral  industries  are  not  available  until  well  on  in  the  year  following 
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that  under  consideration,  so  that  with  the  necessary  work  of  revision  and  compila- 
tion it  cannot  be  ready  for  press  until  toward  the  dose  of  the  year. 

Among  other  things  demanding  considerable  attention  on  the  part  of  the  staff 
of  the  Mines  Section  is  the  answering  of  inquiries  on  all  kinds  of  technical  matters 
pertaining  to  the  mineral  deposits  and  mineral  industries  of  the  country.  These  are 
often  so  extended  in  their  scope  as  to  require  considerable  time  for  their  preparation. 

The  staff  of  the  section  remained  unchanged  during  1906,  consisting  of  Mr. 
E.  D.  Ingall,  the  mining  engineer  in  charge;  Mr.  Theo.  Denis,  assisting,  e;^pecially 
in  the  technological  work  ;  Mr.  Jno.  McLeish,  having  especial  charge  of  the  col- 
lection and  preparation  of  the  mineral  statistics,  and  two  lady  assistants. 

Besides  thcigeneral  office  dutieis  as  above  set  forth,  the  time  of  the  staff  is  also 
occupied  as  time  permits  in  the  collection,  both  from  the  technical  literature  avail- 
able as  well  as  by  personal  visits  to  mining  districts,  of  complete  information  re- 
garding various  mineral  deposits  and  classes  of  ores  looking  to  the  continuance  of 
the  series  of  bulletins  on  the  mineral  resources  of  Canada,  of  which  many  have 
already  been  issued  by  the  Geological  Survey. 

In  this  connexion,  field  studies  were  made  by  Mr.  Ingall  and  by  Mr.  Denis,  and 
r^um^  of  the  results  of  their  work  a^re  given  below. 

For  about  two  and  a  half  months  during  August,  September  and  October,  Mr. 
Ingall  was  engaged  visiting  various  points  in  eastern  Canada,  with  a  view  to  collecting 
further  information  regarding  the  progress  of  exploration  and  exploitation  of  the  copper 
deposits  of  that  portion  of  Canada.  Below  is  given  a  concise  r6sum6  of  the  points 
observed  by  him  in  the  course  of  this  field  work. 

As  a  result  of  the  high  price  of  this  metal  during  the  year  very  considerable  in- 
terest was  taken  in  any  new  discovery,  or  older  mine  promising  to  develop  into  a  pay- 
ing concern. 

Throughout  the  eastern  provinces  of  the  Dominion,  inclusive  of  Quebec  and  On- 
tario, the  known  copp^  ore  deposits  are  quite  numerous,  and  in  past  years  many  of 
them  have  been  considerably  developed.  For  piany  years  past,  however,  the  actively 
working  mines  producing  this  metal  have  been  comparatively  few  considering  the  great 
extent  of  the  country  comprised  and  the  very  numerous  occurrences  on  record.  In 
Nova  Scotia  and  New  Brunswick  there  have  been  no  permanent  producing  mines  for 
very  many  years.  The  production  of  Quebec  for  a  long  time  past  has  been  represented 
by  the  copper  contents  of  the  pyritous  acid  ores  of  the  Capelton  and  Eustis  mines, 
while  in  Ontario,  apart  from  the  output  of  the  .nickel-copper  mines  of  Sudbury,  no 
steadily  producing  mines  have  been  in  operation,  although  much  interesting  develop- 
ment work  has  been  in  progress  at  various  points. 

From  an  inspection  of  the  published  figures  of  copper  production  in  Canada  it  will 
be  noticed  that  the  whole  production  of  the  east  has  only  constituted  a  proportion  of 
from  about  14  to  nearly  27  per  cent  of  the  whole,  and  that  apart  from  the  copper  pro- 
duced at  the  Sudbury  mines,  the  rest  has,  for  the  period  covered,  never  risen  to  over  a 
quarter  of  a  million  dollars  wortL 
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Oopper  in  eastern  Canada  occurs  nearly  altogether  in  the  form  of  sulphuret  ores, 
althou^  in  certain  districts  in  Nova  Scotia,  New  Brunswick  and  on  the  shores  of  Lake 
Superior  in  Ontario  native  copper-bearing  areas  are  known. 

Whilst  in  some  cases  the  sulphuret  ores  carry  silver  and  gold  values,  the  presence 
of  the  precious  metals  has  not  been  a  constant  feature. 

The  ore  deposits  of  the  maritime  provinces  have  been  well  described  in  the  Copper 
Bulletin  issued  by  the  Survey  in  1904,  and  prepared  by  Dr.  K.  W.  Blls.  Since  tlie 
issue  of  that  publication  there  is  little  new  to  note,  and  although  efforts  have  been  made 
to  further  develop  some  of  the  already  known  deposits,  these  provinces  remain  as  yet 
in  the  list  of  non-contributors. 

In  Quebec  the  main  feature  of  the  copper  producing  industry  is  still,  as  for  a  long 
period  of  years,  to  be  found  in  the  operations  at  the  Capelton  and  Eustis  mines.  At 
these  two  points  lenses  of  pyrites  carrying  copper  as  an  accessory  constituent  are  ex- 
ploited and  the  ore  is  utilized  primarily  in  the  production  of  sulphuric  acid.  These 
lenses,  which  are  inclosed  in  schistose  rocks  in  a  comparatively  flat  attitude,  have  been 
developed  to  depths  measured  on  the  dip  of  over  2,000  feet,  although  their  greatest 
longitudinal  dimensions  would  be  approximately  200  to  800  feet 

At  the  Eustis  mine  the  operations  are  now  carried  on  by  electric  power.  The  ore 
is  raised  by  means  of  an  electric  hoist  to  the  level  of  the  long  crosscut  tunnel  where 
it  is  loaded  into  mine  cars.  These  are  hauled  out  by  an  electric  motor  wHich  takeli 
them  down  the  hill  to  the  newly  installed  mill  which  is  situated  near  the  track  of  the 
Boston  and  Maine  railroad.  Here,  by  means  of  a  plant  of  rock-breakers,  rolls,  screens 
and  Wilfley  tables,  the  ore  is  treated  so  as  to  produce  a  grade  suitable  for  shipping, 
in  which  condition  it  is  forwarded  by  rail  to  the  acid  works  of  the  company  in  New 


At  the  Capelton  mines  the  acid  works  and  chemical  plant  form  the  main  feature. 
Ore,  partly  from  the  Company's  own  mine  adjacent  to  the  Eustis  already  mentioned, 
and  partly  acquired  by  purchase,  is  burnt  in  the  acid  works,  and  the  cupriferous  cinder  is 
smelted  in  a  small  cupola,  and  the  matte,  which  also  carries  the  slight  silver  contents 
of  the  ore,  is  shipped  to  the  Nichols  Chemical  Company's  works  in  New  Jersey,  IJ.S.A^ 
for  further  treatment. 

Thanks  are  due  to  Messrs  Blue  and  Eustis,  of  the  Eustis  mine,  and  to  Mr.  W.  L. 
Spafford,  of  the  Capelton  mine,  for  courtesies  and  assistance  rendered  during  the  visit 
made  to  their  mines. 

The  copper  ore  deposits  of  Quebec  attracted  attention  at  a  very  early  date  in  the 
history  of  the  country,  and  in  past  years  considerable  development  work  was  done  at  a 
nimiber  of  points.  These  historic  ventures  have  been  practically  all  confined  to  what 
is  known  as  the  Eastern  townships,  or  the  district  lying  south  of  the  St.  Lawrence 
river,  and  east  of  Montreal. 

These  deposits  occur  mostly  in  an  older  schistose  series,  altliough  some  of  those 
worked  in  the  past  have  been  in  limestones.  The  ores  obtained  throughout  the  district 
mentioned  have  been  either  similar  to  those  mined  at  the  Capelton  and  Eustis  mines, 
viz. :  cupriferous  pyrite,  or  in  contrast,  copper  ores  proper  have  been  the  prominent 
feature,  chalcopyrite  and  bomite  being  the  most  frequent. 
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Whilst  none  of  this  latter  class  have  been  continuously  working  for  many  years, 
fresh  interest  is  banning  to  be  taken  in  them,  as  evidenced  by  exploratory  and  devel- 
opment work  now  going  on  at  various  points.  ^ 

Chief  amongst  these  may  be  mentioned  the  Ascot  and  the  SufBeld  mines.  In  both 
cases  the  work  has  been  prosecuted  by  small  forces  of  men  in  continuation  of  that  done 
years  ago  and  abandoned.  At  the  Ascot,  under  the  management  of  Mr.  McCaw,  further 
underground  developments  were  made  during  the  year  and  some  shipments  of  ore  from 
the  old  dimips  were  made  to  Capelton. 

At  the  Suffield  mine  development  work  is  in  progress  under  the  direction  of 
Captain  Wm.  Jenkins  for  the  owner,  Mr.  A.  O.  Norton,  of  Coaticooke. '  At  this  place 
the  intention  has  been  to  trace  the  ore-bearing  belt  and  to  block  out  ore  in  the  mine, 
leaving  the  extraction  of  ore  in  quantity  until  some  future  date. 

The  two  last  mentioned  mines  are  examples  of  the  deposits  yielding  copper  sul- 
phurets  proper,  and  the  average  of  the  copper  contents  is  claimed  to  be  high,  whilst 
their  value  is  said  to  be  enhanced  to  the  extent  of  from  $5  to  $8  by  the  presence  of 
the  precious  metals. 

At  another  of  the  older  mines  which  was  visited  and  which  was  famous  in  past 
years  for  its  yield  of  high  grade  sulphurets,  viz.,  the  Acton  Mine,  a  couple  of  men 
were  employed  following  some  of  the  leaders  of  ore  in  the  walls  of  the  old  pits. 
It  was  said  to  be  in  contemplation  to  operate  this  mine  again  on  an  extensive  scale. 
Mr.  J.  E.  Marcile,  M.P.,  and  Dr.  F.  H.  Daigneault,  M.P.,  are  interested  in  the 
enterprise. 

Search  for  new  bodies  of  pyritous  ores  was  reported  as  active  in  the  district  of 
which  Sherbrooke  is  the  centre,  but  time  only  permitted  of  visits  to  a  few  points  among 
which  may  be  mentioned  the  work  proceeding  under  the  direction  of  Dr.  Foss  of 
LennoxviUe.  At  this  point,  which  lies  about  half  a  mile  westerly  from  the  old  Moul- 
ton  Hill  mine,  the  test  shaft  was  down  about  twenty  feet  at  the  time  of  the  examina- 
tion, and  showed  a  belt  of  highly  pyritiferous  schist  for  the  full  width  of  eight  feet 
of  the  shaft.  This  property  would  apparently  come  within  the  category  of  the  acid 
pyritous  ore  bodies  before  mentioned. 

In  Ontario  copper  ores  of  two  distinct  classes  are  known.  Native  copper  bearing 
rocks  of  Keeweenawan  age,  and  therefore  similar  in  a  general  sense  to  those  of  the 
famous  native  copper  mines  of  Michigan,  occur  as  small  fringing  areas  at  isolated 
points  along  the  eastern  shores  of  Lake  Superior.  They  also  constitute  the  large 
islands  of  Michipicoten  and  those  forming  the  barrier  chain  across  the  mouth  of 
Nipigon  bay,  as  well  as  the  outer  end  of  the  peninsula  between  Black  and  Nipigon 
bays. 

Considerable  mining  developments  were  made  in  this  series  at  Mamainse  point  and 
Michipicoten  island,  but  without  ensuring  permanent  success.  For  many  years  little 
has  been  done  further  towards  the  settlement  of  the  question  as  to  whether  deposits 
may  not  be  found  to  exist  in  as  yet  unexplored  portions  of  these  areas  which  will  be 
profitably  workable. 
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Apart  from  the  above-mentioned,  the  expectations  of  this  province  in  respect  to 
copper  lie  in  the  sulphuret  ore  deposits  known  to  exist  at  very  numerous  points  in  the 
older  rocks  underlying  all  the  northern  part  of  this  province. 

The  copper  resulting  from  the  operations  at  the  famous  Sudbury  mines  has 
already  been  spoken  of  and  has  practically  constituted  the  whole  output  of  the  pro- 
vince for  many  years. 

An  interesting  feature  of  this  year's  operations  consists  of  the  re-opening  of  the 
old  group  of  mines  on  the  north  shore  of  Lake  Huron  at  Bruce  Mines,  which  were  so 
extensively  worked  from  1846  to  about  1876.  The  ore  occurring  here  is  chalcopyrite 
in  a  series  of  large  quartz  veins  which  cut  an  area  of  intrusive  diabase  of  considerable 
extent. 

Numerous  bodies  of  cupriferous  sulphurets  have  been  located  throughout  the 
stretch  of  country  bordering  the  shores  of  Lakes  Huron  and  Superior;  they  extend 
easterly  as  far  as  the  head  of  Lake  Timiskaming  and  westerly  as  far  as  the  Lake  of 
the  Woods  district.  They  generally  occur  in  the  areas  of  schistose  and  other  rocks 
which  are  distributed  throughout  this  extensive  territory  as  well  as  in  veins  cutting 
the  overlying  series  of  the  Huronian  proper. 

Speaking  in  a  very  general  way  it  may  be  said  that  the  ore-bodies  of  the  Keewatin 
schistose  series  often  present  much  resemblance  to  those  already  mentioned  as  occur- 
ring in  Quebec.  They  frequently  occur  in  interfoliated  lenses,  in  some  of  which  the 
ore  might  be  classed  as  pyrite  with  accessory  copper  whilst  in  others  the  ores  are  sul- 
phurets of  copper  proper. 

Attention  is  being  turned  to  the  development  of  these  deposits  at  a  number  of 
points  located  between  Sudbury  and  Sault  Ste.  Marie,  Ont. 

On  the  occasion  of  the  visit  paid  to  the  Massey  mine  a  few  miles  north  of  the 
village  of  that  name,  it  was  found  that  the  work  which  had  been  prosecuted  for  some 
years  had  been  suspended.  At  this  mine  two  adjacent  lenses  of  ore  occurring  in  a 
series  of  schists  often  very  quartzose,  were  explored  to  a  depth  of  600  feet  for  a  length 
along  the  strike  of  about  260  feet. 

Ore  croppings  have  been  located  on  this  belt,  which  has  an  easterly  and  westerly 
trend,  for  several  miles  on  either  side  of  the  above  mentioned  mine.  Extensive  develop- 
ments have  been  made  and  are  still  in  progress  on  the  Herminia  properties  on  its 
westerly  extension,  one  of  this  Company's  mines  being  located  about  two  miles,  and 
one  about  three  miles  from  the  Massey.  The  farthest  or  No.  3  shaft  is  equipped  with  a 
complete  hoisting  and  air-compressing  plant,  and  the  intention  is  to  sink  a  consider- 
able depth  and  open  the  ore-body  by  drifts  before  contemplating  any  extraction  on  a 
large  scale. 

Farther  west  along  the  Algoma  branch  of  the  Canadian  Pacific  railway,  work  is 
progressing  at  the  Dean  Lake  mine,  situated  about  eight  miles  westerly  from  the  town 
of  Blind  River.  This  point  is  interesting  in  that  the  ore,  which  is  chalcopyrite  and 
bomite,  occurs  in  the  flat  lying  sedimentaries  of  the  original  typical  Huronian  series 
which  is  here  represented  by  the  red  quartzites  and  by  slate  conglomerate  with  the 
usual  disseminated  pebbles.  The  mine  is  equipped  with  hoist  and  air  compressor; 
the  main  working  consists  of  a  shaft  which  was  110  feet  deep  at  the  time  the  exam* 
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ination  was  made.  Besides  this,  surface  croppings  of  ore  had  been  opened  up  for  a 
distance  of  over  1,000  feet.  Development  work  was  said  to  be  progressing  on  a  copper 
ore  property  in  the  vicinity  of  Echo  lake,  but  this  point  was  not  visited,  nor  did  time 
permit  of  a  personal  examination  of  many  other  rumoured  discoveries  and  operations 
in  this  district. 

A  number  of  interesting  sulphuret  deposits  located  northerly  from  Sault  Ste.  Marie 
have  received  considerable  attention  for  some  years  past.  The  existence  of  copper 
ores  in  the  vicinity  of  Goulais  and  Batchewana  bays  has  been  known  since  the  days 
of  the  earliest  explorers,  and  it  is  interesting  to  note  that  similar  deposits  have  been 
located  farther  inland.  Upon  some  of  these,  during  recent  years,  considerable  develoi)- 
ment  work  has  been  done,  amongst  other  places,  at  the  Eagle  Copper  Company^s  pro- 
perty in  Vankoughnet  township  and  at  the  Superior  Copper  Company's  property. 
This  section  has  been  rendered  more  accessible  by  the  construction  of  the  Algoma 
Central  railway,  and  the  lattfer  mine  is  reached  by  a  road  four  and  a  half  miles  from 
Birch  Camp  station  on  that  line.  This  mine  has  been  equipped  with  a  hoisting  and 
power  drill  plant.  Along  a  length  of  the  ore  belt  of  some  2,000  feet  in  length,  six 
test-shafts  have  been  sunk,  the  deepest  attaining  to  over  250  feet.  Development  work 
was  in  progress  during  1906.  Between  these  mines  at  the  eastern  end  of  Lake  Su- 
perior and  Lake  of  the  Woods  are  many  areas  of  the  Keewatin  rocks,  in  which,  at  a 
number  of  points,  deposits  of  pyritiferous  copper  ores  have  been  located,  but  upon 
which  little  or  no  work  has  been  done  for  a  long  time. 

At  the  Tip-Top  mine,  however,  work  was  in  progress  during  1906  with  a  force  of 
ten  to  fifteen  men,  for  Colonel  Ray  of  Port  Arthur,  who  acquired  possession  of  the 
mine  in  June,  1905.  At  this  mine,  from  information,  reports  and  plans  kindly  loaned 
by  Colonel  Ray,  including  tests  of  car-load  lots,  and  assay  returns  from  sampling  of 
the  mine,  there  would  seem  to  exist  a  body  of  ore  of  good  grade.  ^This  has  been  fol- 
lowed in  depth  for  over  200  feet  and  for  about  150  feet  in  length  by  means  of  drifts 
at  three  levels. 

The  foregoing  remarks  have  been  largely  confined  to  the  portion  of  the  coimtry 
visited  by  Mr.  Ingall  and  to  actually  operating  properties.  When  the  large  niunber  of  the 
known  deposits  of  copper  ore  throughout  eastern  Canada  is  considered,  as  well  as  the 
wide  distribution  of  extensive  areas  of  the  copper-bearing  formations  and  the  present 
high  prices  of  copper,  it  is  reasonable  to  hope  that  the  immediate  future  may  see  a  great 
growth  of  the  copper  mining  industry.  This  hope  is  also  sustained  by  evidences  every-, 
where  of  enterprising  efforts  to  place  many  hitherto  idle  deposits  on  a  paying  basis. 
During  the  summer  very  efficient  aid  was  rendered  by  Mr.  Percy  MarahalL 
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WESTERN  OII^  GAS  AND  COAL  FIELDS. 

Theo.  Denis, 

Mr.  Denis  left  Ottawa  at  the  end  of  May,  with  instructions  to  proceed  to  the  oil 
and  natural  gas  districts  of  western  Ontario  for  the  purpose  of  bringing  up  to  date 
the  i^oords  of  the  Mines  Section  on  these  subjects,  and  to  confer  with  the  operators 
as  to  the  best  means  of  keeping  in  touch  with  the  development  of  the  industries,  such 
aa  obtaining  logs  of  wells,  and  reliable  information  as  to  relative  importance  of  new 
flelds>  &C.,  and  to  ascertain  in  what  shape  all  the  data  we  possess  could  be  compiled 
and  published  so  as  to  beet  meet  the  needs  of  the  public.  Some  new  and  very  impor- 
tant information  was  gathered,  and  the  Mines  Section  intend  to  publish  as  soon  as 
possible  a  bulletin  giving  a  systematic  presentment  of  all  data  concerning  these  sub- 
jects. The  bulletin  will  also  include  descriptions  of  the  western  oil  fields  and  opera- 
tions. 

On  the  18th  of  June,  with  further  instructions,  Mr.  Denis  proceeded  westward, 
to  investigate  the  development  of  the  oil  and  gas  fields  and  of  the  coal  mining  indus- 
try. With  the  additional  information  thus  obtained  during  the  season,  the  Mines 
Section  will  publish  a  bulletin  on  '  Coal  in  Canada,'  giving  a  short  description  of  the 
ooal  fields  and  collieries.  These  bulletins  are  intended  to  give  in  a  popular  form  in- 
formation concerning  the  various  branches  of  Canadian  mineral  industries.  It  is 
believed  that  th^y  will  also  be  useful  in  acquainting  operators  in  the  various  fields 
with  the  conditions  and  methods  of  other  districts.  They  will  be  liberally  illustrated 
with  reproductions  of  photographs,  sketch  maps,  &c. 

It  is  now  more  than  fifteen  years  since  attention  was  brought  to  the  occurrences 
of  oil  in  the  region  of  the  South  Kootenay  pass,  by  Dr.  Selwyn,  in  the  report  of  the 
Geological  Survey  for  1891,  but  it  is  only  since  1902  that  boring  operations  on  a 
comparatively  large  scale,  were  undertaken.  At  the  time  of  my  visit  in  July,  1906, 
there  were  five  companies  working  actively  in  the  district,  as  follows: — 

The  Western  Oil  and  Coal  Company,  Limited,  offices  at  Vancouver,  B.C.,  have 
two  drilling  rigs  in  operation,  one  on  Pine  creek,  in  township  2,  range  XXX,  west  of 
4th  meridian,  and  another  on  the  shore  of  Upper  Waterton  lake,  in  township  1,  same 
range.  One  of  the  wells  on  Pass  creek  is  said  to  have  struck  a  fair  quantity  of  oil; 
it  is  claimed  that  it  could  pump  fifteen  to  twenty  l^arrek  a  day,  but  owing  to  the  lack 
of  transportation  facilities,  the  Company  was  not  producing  at  the  time.  On  Water- 
ton  lake,  a  depth  of  1,800  feet  had  been  reached.  The  intention  was  to  go  to  2,000 
feet  and  to  move  the  rig  to  a  point  near  the  mouth  of  Oil  creek,  about  one-third  of 
a  mile  from  the  first  well. 

The  Rocky  Mountain  Oil  Development  Company,  office  at  Pincher  Creek,  are 
operating  on  the  Alberta  side  of  South  Kootenay  pass,  on  Oil  creek,  at  Oil  City. 
One  well  struck  oil  at  a  depth  of  1,080  feet,  and  for  some  time  flowed  by  itself.  Some 
200  barrels  of  oil  are  stored  in  galvanized  iron  tanks  erected  near  the  well..  A  small 
still  has  beeu  contrived  and  produces  gasoline,  korosene  and  lubricating  oil  for  the 
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use  of  the  camp  and  surroundings.    The  illuminating  oil  is  of  a  very  good  quality, 
and  bums  without  soiling  the  lamp  chimneys. 

The  well  has  been  capped  and  is  held  in  reserve  until  there  are  better  shipping 
facilities.  It  is  said  that  it  would  pump  fifteen  to  twenty  barrels  i)er  day.  The 
Company  was  putting  down  another  hole  some  1,500  feet  higher  up  the  creek. 

There  seems  to  be  but  little  room  for  doubt  that  all  the  above  wells,  as  also  the 
one  being  put  tlown  by  the  S.  E.  British  Columbia  Land  and  Oil  Company  sub- 
sequently referred  to,  start  at  the  surface,  in  strata  of  Cambrinn  age,  or  older,  which 
have  been  thrown  over  younger  formations  of  Cretaceous  age,  by  a  huge  overthrust 
fault. 

In  the  Report  of  the  Geological  Survey  for  1898,  Dr.  G.  M.  Dawson,  referring 
to  the  numerous  seepages  found  in  the  region  of  both  sides  of  the  divide,  expresses 
himself  as  follows: — ^'The  indications  certainly  seem  to  be  sufficiently  promising  to 
warrant  some  outlay  in  work  of  this  kind  (boring  operations)  notwithstanding  the 
generally  disturbed  and  broken  character  of  the  formation  of  the  region.' 

It  has  also  been  suggested  that  the  older  strata,  which,  owing  to  the  overthrust, 
overlie  the  Cretaceous  measu<res  here,  couldi  act  as  the  impervious  cover  necessary 
for  the  gathering  of  the  oil,  and  that  petroleum  exists  in  the  contact  zone. 

The  Canadian  Northwest  Oil  Company,  office  at  Pincher  Creek,  Alta.,  are  work- 
ing farther  north  on  the  south  fork  of  the  Oldman  river,  eighteen  miles  directly 
west  of  the  town  of  Pincher  Creek.  This  company  controls  several  sections  in  town- 
ship 6,  range  HI.,  west  of  the  6th  meridian.  In  July,  1906,  they  were  preparing  to 
put  down  a  bore  hole  on  section  15  of  the  above  township,  and  the  greater  part  of 
the  machinery  was  on  the  ground  at  the  time. 

This  location  is  at  the  base  of  ,the  foothills,  some  fifteen  miles  east  of  the  sum- 
mit, and  the  surface  rocks  are  here  referable  to  the  Upper  and  Middle  Cretaceous. 

The  Canadian  Pacific  railway  is  also  undertaking  a  deep  boring  test  near  Medi- 
cine Hat.  They  have  established  a  boring  rig  at  Dunmore  junction,  and  intend  to 
put  down  a  well  to  3,000  feet.  These  operations  are  under  the  immediate  super- 
vision of  Mr.  Eugene  Coste. 

The  result  of  these  borings,  which  are  170  miles  apart,  will  be  awaited  with 
great  interest;  but  there  still  remains  a  large  territory  yet  untested,  to  the  south  of 
the  railway,  where  chances  of  striking  oil  might  be  equally  good.  The  superficial 
covering  is  so  thick  and  so  uniform  that  very  little  information  as  to  the  under- 
ground contours  can  be  obtained.  It  is  to  a  great  extent  a  matter  of  onerous  testing 
by  bore  holes. 

The  S.  E.  British  Columbia  Land  and  Oil  Company,  offices  at  *  The  Dell,*  Oregon, 
is  operating  on  Akamina  creek,  four  miles  west  of  the  summit  of  the  South  Kootenay 
pass.  Work  was  begun  in  the  spring  of  1906  with  a  rig  which  was  brought  in  across 
the  line  from  Montana.  In  the  first  week  of  July  the  boring  had  reached  a  depth  of 
800  feet. 

Another  company,  the  Canada  Western  Oil  Company,  office  at  Greenwood,  B.C., 
has  control  of  620  acres  on  Kishehena  creek,  which  is  practically  the  lower  part  of 
Akamina.    They  intended  to  begin  operations  this  summer. 
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ATHABASKA    RIVER. 

A  few  years  ago  the  Geological  Survey  put  down  a  bore  hole  on  the  Athabaska 
river,  at  Pelican  portage,  some  126  miles  from  Athabaska  Landing.  At  800  feet  th^ 
drill  struck  a  strong  flow  of  natural  gas,  and  drilling  operations  were  abandoned. 
The  flow  continued  and  the  well  has  been  burning  since.  Owing  to  reports 
on  the  part  of  travellers  and  traders,  that  the  flame  attained  great  heights  and  that 
a  large  supply  of  natural  fuel  was  going  to  waste,  Mr.  Denis  was  instructed  to  make 
a  thorough  examination  of  the  well,  and  to  report  on  the  advisability  of  taking  steps 
towards  extinguishing  it  and  plugging  it  at  the  seat  of  the  casing. 

On  examination  it  was  found  that  the  reports  had  been  greatly  exaggerated.  The 
gas  escapes  out  of  the  ground  through  a  four-inch  pipe,  and  the  flame,  by  actual  mea- 
surements,  taken  on  the  second  of  August,  in  calm  weather,  did  not  exceed  a  height 
of  fifteen  feet.  According  to  the  storekeeper  for  Messrs.  Revillon  Brothers  at  the 
Portage  the  well  has  repeatedly  been  extinguished  and  relighted  by  Indians  and  bush- 
men,  showing  that  this  operation  does  not  present  much  difficulty. 

From  all  appearance  the  casing  is  in  bad  condition.  It  is  improbable  that  any- 
thing would  be  gained  by  stopping  the  flow  of  gas.  The  well  is  comparatively  shallow, 
and  if  the  previous  reports  as  to  volume  of  flame  had  any  foundation,  then  the  well  is 
decreasing  at  a  rapid  Tate,  either  owing  to  exhaustion  of  the  gas  pocket,  or  the  partial 
filling  up  of  the  bore  hole,  by  the  caving  of  the  sides. 

The  effect  of  this  escape  of  gas  on  an  underground  supply  woxild,  moreover,  be  in- 
significant as  compared  with  the  escape  from  *  natural  gas  springs,'  which  occur  at  sev- 
eral places  lower  down  the  Athabaska  river,  and  which  certainly  have  the  same  origin, 
and  come  to  the  surface  through  fissures  in  the  rock.  Of  these,  Mr.  McOonnell  in  his 
report  on  the  district  says,  that  *  Some  of  the  jets  bum  steadily  when  lighted,  until  ex- 
tinguished by  heavy  rains  or  strong  wind,  and  afford  sufficient  heat  to  cook  a  camp 
meaL'  When  it  is  realized  that  this  has  been  going  on  for  geological  ages,  within  a  few 
miles  of  the  Pelican  Kapids  well,  the  quantity  of  gas  which  has  come  out  of  this  bore 
hole  is  entirely  insignificant. 

During  the  course  of  the  summer,  two  drilling  rigs  were  shipped  down  the  Atha- 
baska to  bore  for  oil  in  the  vicinity  of  Fort  McMurray.  The  results  of  their  operations 
will  be  awaited  with  great  interest. 

The  following  short  account  of  the  development  of  the  western  coal  industry  dur- 
ing the  past  year  is  given  as  the  result  of  a  visit  to  the  various  fields : — 

The  coal  industry  along  the  Crow's  Nest  branch  of  the  Canadian  Pacific  railway 
is  developing  very  quickly.  At  Taber,  some  thirty  miles  east  of  Lethbridge,  the 
Beliance  Coal  Company,  which  started  work  about  a  year  ago,  have  now  a  very  complete 
surface  plant  and  are  placing  coal  on  the  market.  The  Taber  Coal  Company  have 
improved  their  plant,  and  are  now  in  a  position  to  produce  300  tons  a  day. 

At  Lethbridge,  the  Alberta  Railway  and  Irrigation  Company  (late  Alberta  Bail- 
way  and  Coal  Company)  have  extended  their  workings  under  the  valley  of  the  river. 
They  are  continually  introducing  improvements  and  additions  at  their  colliery,  the 
latest  being  a  new  Sand  compressor  with  a  free  air  capacity  of  3,800  cubic  feet  a 
minute. 
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The  Diamond  Coal  Company  are  at  present  starting  to  develop  a  colliery  six  miles 
north  of  Lethbridge  on  the  opposite  bank  of  the  river.  The  intention  of  the  Company 
is  to  develop  the  property  for  the  next  eighteen  months,  at  which  time  the  new  Cana- 
dian Pacific  Railway  bridge  spanning  the  valley  is  expected  to  be  completed  and  will 
bring  the  line  of  railway  within  a  short  distance  of  the  mine. 

At  Lundbreck  the  Lund-Breckenridge  Coal  Company^s  mine,  which  was  only  in 
the  development  stage  last  year,  is  now  the  centre  of  quite  a  large  settlement.  It  has 
a  very  complete  and  up-to-date  surface  plant,  with  a  steel  head  frame  sixty-five  feet 
high.  Ae  mine  only  began  shipping  in  April  and  has  now  an  output  of  150  to 
200  tons  a  day.  The  capacity  of  the  screens  is  at  present  600  tons,  but  it  is  capable 
of  large  extensions. 

At  Frank,  the  Canadian-American  Coal  Company's  principal  addition  to  their 
surface  works  is  a  tipple  which  is  now  in  course  of  constructfon  and' is  designed  to 
handle  2,000  tons  a  day.    The  main  entry  is  now  in  8,800  feet 

The  Hillcrest  Coal  and  Coke  Company,  whose  mine  is  situated  southeast  of 
Frank,  Alberta,  on  section  18,  range  III.,  township  7,  west  of  the  fifth  meridian,  started 
development  in  September,  1905,  and  the  first  shipment  of  coal  was  made  in  March, 
1906.  They  own  a  spur  of  standard  gauge  railway  two  miles  long,  connecting  the  tipple 
with  the  Canadian  Pacific  railway,  and  have  now  a  production  capacity  of  200  tons 
a  day. 

The  West  Canadian  Collieries  Company,  offices  at  Blairmore,  who  haye  the  only 
installation  in  the  west  of  mechanical  coke  ovens  (a  set  of  Belgian  ovens  of  the  Ber- 
nard type),  had  been  rather  troubled  by  the  high  contents  in  ash  of  their  coke.  They 
have  installed  at  lille  a  splendidly  equipped  washer,  designed  to  wash  all  coal  sent 
to  the  coke  ovens  under  three-quarters  of  an  inch  in  size,  with  the  resxilt  that  the  ash 
in  the  coke  has  been  reduced  by  one-half.  The  washer  comprises  Luhrig  jigs  and 
Spitzkatsen,  and  can  treat  300  tons  in  a  day  of  ten  hours ;  all  the  labour  in  connection 
with  it  is  performed  by  one  man  at  the  engine  and  one  labourer.  Both  collieries,  lille 
and  Bellevue,  were  working  steadily  all  the  year. 

At  Coleman,  the  International  Coal  and  Coke  Company  are  building  ninety  addi- 
tional coke  ovens  of  beehive  pattern.  This  will  double  their  capacity.  The  colliery 
has  a  very  up-to-date  plant  and  a  steady  output. 

On  the  British  Columbia  side  of  the  Crowsnest  pass  the  coal  industry  has 
been  very  active.  One  of  the  noteworthy  features  is  the  start  which  the  Canadian 
Pacific  railway  is  making  to  mine  coal  at  Hosmer,  a  station  on  the  railway  about  eight 
miles  north  of  Femie.  The  work,  up  to  July,  had  mainly  been  of  a  prospecting  nature, 
l>ut  there  seems  to  be  little  doubt  that  an  important  colliery  will  soon  be  added  to  those 
of  the  Crowsnest  pass. 

The  Imperial  Coal  Company,  who  own  some  coal  lands  on  Fording  river,  a  tribu- 
tary of  the  Elk  river,  above  Michel  creek,  have  begun  surveys  for  a  line  of  railway  to 
tap  their  areas. 

So  far,  the  only  producing  coal  company  of  the  Crowsnest  Pass  field,  is  the 
Crow's  Nest  Coal  Company.  This  company  has  two  collieries  working  actively,  at  Coal 
creek  and  at  Michel,  and  a  third  one  at  Carbonado,  on  which  a  great  deal  of  work 
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has  been  done,  but  which  is  not  producing  at  present.  The  year's  main  improvements 
at  these  two  collieries  have  been  the  completion  of  a  steel  tipple  at  Coal  cre^  de- 
signed to  handle  an  output  of  4,000  tons  in  10  hours,  and  the  installation  of  com- 
pressed air  haulage  at  the  Michel  colliery  to  replace  horse  haulage.  Practically  one- 
half  of  the  coal  output  is  used  in  the  manufacture  of  coke,  which  is  shipped  to  the 
West  Kootenay  smelters,  or  exported. 

The  Nicola  valley  is  now  entered  by  a  branch  line  of  the  Canadian  Pacific  rail- 
way from  Spences  Bridge.  It  i^  expected  that  this  will  be  open  for  tra£Bc  during  the 
autumn.  The  transport  facilities  thus  afforded  should  be  an  incentive  to  prospecting 
for  coal  in  this  region.  Coal  certainly  occurs  there,  but  nothing  very  definite  is  yet 
known  as  to  the  extent  of  the  fields.  The  Diamond  Vale  Coal  Company  has  been  the 
most  active  in  the  work  of  prospecting.  They  have  a  diamond  drill  at  work  continu- 
ously on  their  iiuilchena  area. 

A  couple  of  diamond  drill  holes  were  also  bored  during  the  year  in  the  valley 
between  the  Coldwater  and  the  Nicola  rivers. 

The  Pacific  Coal  Company,  with  mine  at  Bankhead,  near  Banff,  Alberta,  have  com- 
pSeted  and  put  in  operation  their  large  breaker,  to  prepare  the  anthracite  coal  for  the 
market.  It  is  of  the  best  modem  type  and  probably  the  most  complete  in  North  Amer- 
ica. The  coal  is  thoroughly  divested  of  all  friable  parts  so  that  it  can  stand  long 
transportation  without  breaking  up.  The  result  of  this  preparation,  however,  is  the 
production  of  a  rather  large  proportion  of  anthracite  dust  After  a  long  series  of 
careful  experiments,  the  company  is  erecting  a  briquetting  plant  to  use  this  dust  The 
plant  ,which  may  be  in  operation  at  the  close  of  the  year,  will  produce  200  tons  of  bri- 
quettes per  day.    The  presses  adopted  are  of  the  Zwoier  pattern. 

In  the  Edmonton  district,  all  the  coal  mines  have  been  very  active,  and  every- 
where, provision  was  being  made  for  a  greatly  increased  output.  The  city  of  Edmon- 
ton has  been  growing  very  rapidly  and  the  market  for  coal  has  naturally  grown  in  pro- 
portion. 

The  feature  of  the  year  in  the  district  has  been  the  inauguration  of  mining  by 
shafts.  Previously,  all  the  mines  were  worked  by  tunnels  driven  into  the  banks  of  the 
Saskatchewan  river,  but  there  are  now  three  mines  that  have  sunk  shafts  from  sixty 
to  195  feet  The  individual  production  of  the  mines  is  so  far  small,  the  largest  not  ex- 
ceeding 200  tons  in  two  shifts. 

Mr.  Denis  also  made  a  short  visit  to  the  Pembina  River  coal  crops  some  seventy 
miles  west  of  Edmonton.  There  are  in  township  63,  range  VII,  west  of  the  6th  meri- 
dian, several  seams  of  what  appears  to  be  high  grade  lignite.  Two  of  these  exceed 
twelve  feet  in  thickness,  and  are  lying  almost  horizontally.  They  are  at  the  present 
moment  rather  far  from  means  of  transportation,  but  both  the  Canadian  Northern 
and  the  Ghrand  Trunk  Pacific  railways  have  their  final  location  survey  lines  run  ^th- 
in very  easy  access  of  this  yet  untouched  field. 

The  following  note  gives  the  results  obtained  by  Dr.  Hoffmann  as  to  the  com- 
position of  these  lignites: — 
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'  Memo,  re  three  samples  of  lignite  from  Pembina  river,  Alberta,  collected  by  Mr. 
T.  Denis,  August  16^  1906. 

Of  these  samples — 

No.  1  was  taken  across  the  outcrop,  of  the  thirteen-foot  seam  above  the  burnt  shale 
outcrop^  on  the  east  bank  of  Pembina  river,  about  four  hundred  yards  above  the  cross* 
ing  of  the  river  ;  S.E.  i,  section  83,  township  63,  range  Vil,  west  of  the  5th  initial 
meridian.  Alberta. 

No.  2  was  taken  across  the  outcrop  of  the  thirteen-foot  seam  nearest  to  the  cross- 
ing of  the  Pembina  river,  on  the  east  bank  of  that  stream ;  N.E.  }  of  section  33,  town- 
ship 63,  range  Vll,  west  of  the  6th  initial  meridian.  Alberta. 

No.  8,  was  taken  across  the  outcrop  of  the  six-foot  seam,  on  the  west  bank  of  the 
Pembina  river,  at  the  crossing;  NE.  J  of  section  33,  township  53,  range  VII,  west  of 
the  6th  initial  meridian,  Alberta. 

Analyses,  by  fast  coking,  of  the  foregoing,  by  Mr.  F.  G.  Wait,  gave  as  follows : — 

No.  1.  No.  2.*  No.  3. 

Hygtoscopic  water 12-93  13-78  13-07 

Volatile  combustible  matter   ....      31*96  82-01  32*08 

Fixed  carbon 46  11  47-36  47-66 

Ash 10-00  6-86  7-84 

100-  100 -.  100- 

Coke,  percent 66:11  64-21  64-90 

They  all  yield  by  fast  coking,  a  non-coherent  coke.  The  ash  had  in  each  instance 
a  light  reddish  brown  colour. 

NATURAL  QA8  AT  HEDIOINE  HAT. 

The  Medicine  Hat  Natural  Qas  field  is  holding  out  without  any  sign  of  diminu* 
tion  of  pressure.  The  municipality  have  two  wells  in  conmiiasion,  with  depths  of 
1,000  and  1,100  feet  respectively,  and  a  rock  pressure  of  660  pounds.  The  Canadian 
Pacific  railway  have  also  a  well,  and  natural  gaa  is  practically  the  only  fuel  burnt  in 
their  repair  shops.  It  is  used  under  the  boilers,  in  the  forge,  for  making  and  temper- 
ing springs,  for  tire  setting,  &c.  The  saving  in  labour  and  in  coal  effected  by  the  in- 
troduction of  this  almost  ideal  fuel  is  very  considerable. 
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PAL.^ONTOLOOY  AND  ZOOLOGY. 

J.  F.  Whiteaves. 

*  The  fourth  and  concluding  part  of  "  Palaeozoic  Fossils,  Vol.  m.,"  was  published 
in  September  last.  As  printed,  it  consists  of  110  pages  of  letter  press,  with  eight  text 
figures,  and  twenty  full  page  plates.  The  explanations  of  the  plates  were  written  in 
1906,  and  the  recent  receipt  of  some  new  material  has  necessitated  the  rewriting  of  a 
considerable  portion  of  the  letter  press,  in  order  to  include  the  additional  information 
that  has  been  gleaned  from  it  and  from  other  sources.  As  now  completed  the  whole 
volume  consists  of  352  pages  large  octavo,  with  forty-two  plates,  and  twenty-six  text 
figures. 

A  paper  descriptive  and  illustrative  of  a  new  Canadian  species  of  Cyrtoceras 
(C.  cuneatum)  has  been  published  in  the  Ottawa  Naturalist  for  October,  1906.  A 
commencement  has  been  made  of  a  paper  on  the  fossil  fishes  of  the  Devonian  rocks 
of  Chaleur  bay.  This  paper  is  intended  as  a  supplement  to  two  papers  on  this  sub- 
ject, that  were  published  in  the  Transactions  of  the  Koyal  Society  of  Canada  for 
1S86  and  1888. 

Several  collections  of  fossils  have  ben  examined  during  the  year,  most  of  which 
have  been  reported  upon,  either  verbally  or  by  letter.  Among  these  are  the  follow- 
ing:— 

Camhro- Silurian, — Fifty-three  small  pieces  of  highly  fossiliferous  argillites  from 
the  Utica  or  Lorraine  formation  at  St.  Bruno  mountain,  Chambly  county,  Quebec, 
collected  by  Dr.  J,  A.  Dresser  in  1905.  Most  of  the  species  in  these  argillites  have 
been  determined,  but  some  of  them  are  new  to  science  and  have  yet  to  be  described. 
By  far  the  most  abundant  fossil  in  them  is  a  brachiopod  that  Dr.  Ulrich  identifies 
with  Dalmanella  multisecta  (Meek).  This  is  the  species  which  is  so  common  in  the 
L^tica  formation  at  Ottawa,  and  which  has  previously  been  identified  with  Orthis 
tesiudinaria.  According  to  Dr.  Ruedemann,  the  most  characteristic  graptolite  in 
these  argillites  is  Dendrograptits  tenuiramosus,  Walcott. 

Silurian, — A  few  fossils  from  the  Guelph  formation  at  Belwood,  Ont.,  recently 
collected  by  Mr.  Joseph  Townsend. 

Devonian. — Ten  fossils  from  the  Braine  pass,  and  one  fossil  from  Braine  creek, 
Yukon,  all  collected  by  Mr.  C.  Camsell  in  1905.  These  are  clearly  of  Devonian  age, 
but  their  precise  horizon  in  that  formation  has  yet  to  be  ascertained.  Small  collec- 
tions of  fossils  from  the  Comiferous  limestone  near  Formosa,  Gk)rrie  and  Belmore, 
Ontario,  recently  made  by  Mr.  Townsend;  and  from  near  Waterford,  in  the  same  pro- 
vince, recently  made  by  Mr.  K.  H.  Cowdry. 

Triassic, — A  few  fossils,  that  are  probably  of  Triassic  age.  collected  by  Mr. 
Joseph  Keele  on  the  Rackla  river,  Yukon,  in  1905. 
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^Cretaceous. — Six  fossils  from  the  Snake  river,  and  seven  from  the  Peel  river, 
Yukon,  collected  by  Mr.  Camsell  in  1905.  Fifteen  fossils  from  the  Cretacepus  rocks 
at  Eoger  creek,  Albemi,  Vancouver  island,  collected  by  Mr.  W.  J.  Sutton  in  1906. 
These  prove  to  be  eleven  specimens  of  Amauropsis  tenuistriata,  three  of  Gytherea 
mbtrtgonaj  both  of  which  are  species  characteristic  of,  and  previously  only  known 
from,  the  lower  shales  end  sandstones  or  subdivision  C,  of  the  Queen  Charlotte  is- 
lands— and  a  fragment  of  a  dicotyledonous  leaf.  These  fossils  indicate  the  existence 
of  a  detached  area  of  Cretaceous  deposits,  corresponding  in  age  with  the  '  coal-bearing 
rocks'  of  the  Queen  Charlotte  islands,  at  the  head  of  the  Albemi  canal.  Between 
forty  and  fifty  fossils  from  the  Benton,  and  Pierre  Fox  Hill,  or  Colorado  formations, 
in  Southern  Alberta,  collected  by  Mr.  D.  D.  Caimes  in  1905.  A  few  fossils  from 
Harrison  lake,  B.C.  sent  for  determination  by  the  Eev.  G.  W.  Taylor,  of  Wellington, 
B.C.  These  prove  to  be  specimens  of  Aucella  crassicollis,  a  species  which  is  indica- 
tive of  a  very  Io^t,  and  apparently  the  lowest  known,  geological  horizon  in  the  British 
Columbia  Cretaceous. 

Pleistocene. — On  the  5th  of  September  last,  while  digging  a  well  on  his  farm,  in 
lot  21  of  the  11th  concession  of  Pakenham,  Ont.,  Mr.  Patrick  Cannon  discovered  the 
skeleton  of  some  large  vertebrate  animal,  in  a  mixture  of  blue  clay  with  marine  shells, 
of  Pleistocene  age,  fourteen  feet  below  the  surface.  Only  a  portion  of  this  skeleton 
was  exhumed,  which  was  sent  to  the  writer  for  determination.  It  proved  to  consist  of 
the  skull,  with  most  of  the  cervical  and  two  of  the  dorsal  vertebrae,  of  a  young  indivi- 
dual of  a  whale,  which  is  clearly  referable  to  Delphinapterus  vermontanus.  This  is 
the  Beluga  vermontana  of  Thompson  (which  was  first  described  as  Delphinus  ver- 
montana),  but  it  has  long  been  conceded  that  Rafinesque's  generic  name  Beluga  is 
synonymous  with  Delphinapterus,  Lacepede.  Moreover,  it  is  very  doubtful  whether 
Thompson's  provisional  species  can  be  satisfactorily  distinguished  from  the  common 
White  Whale  or  Beluga  {Delphinapterus  leucas)  now  living  in  the  Gulf  of  St.  Law- 
rence and  North  Atlantic.  Portions  of  the  skeleton  of  D.  Vermontanus  had  previously 
been  found  in  Pleistocene  clays  on  the  Jacquet  river,  N.B.;  at  Riviere  du  Loup  and 
Montreal,  Qua;,  also  at  Cornwall,  Ont.;  as  well  as  in  Vermont;  but  this  is  the  first 
time  that  remains  of  this  cetacean  have  been  discovered  in  the  Post  Tertiary  deposits 
of  the  Ottawa  valley. 

In  Zoology,  several  small  collections,  mostly  of  land  and  fresh-water  shells,  have 
been  examined  and  the  species  determined,  for  Professor  Macoun,  Mr.  Joseph  Keele, 
and  various  corresiK)ndents.  Li  some  of  these  collections  there  are  a  few  species  that 
are  either  new  to  Canada,  or  that  were  not  previously  represented  by  Canadian  speci- 
mens in  the  Museum  of  the  Survey.  Three  papers  on  Canadian  zoological  subjects 
have  been  contributed  to  the  '  Ottawa  Naturalist '  for  February,  May  and  September, 
1906. 

During  Mr.  Low's  absence  from  Ottawa  for  a  little  over  two  months  last  summer, 
the  duties  of  Acting  Deputy  Head  and  Director  were  performed  by  the  writer.  In 
addition  to  letters  written  or  dictated  in  that  capacity,  the  writer's  official  correspon- 
dence in  1906  consisted  of  156  letters  received  and  185  written. 

The  following  specimens  were  received  in  1906,  either  from  members  of  the  staflF 
or  from  employees  of  the  department : — 
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Macoun,  Professor  John : 

Two  small  collections  of  fresh- water  shells;  one  from  a  small  lake  four  miles 
and  a  half  due  west  of  Hamiota;  and  the  other  from  a  small  lake  in  the 
sand  hills  west  of  Pine  creek  and  northeaist  of  Carberry,  Manitoba. 

Elk,  Dr.  K.  W.: 

Collection  of  fossil  plants  from  the  north  side  of  Kennebecasis  island,  N.6. 

Ami,  Dr.  H.M.: 

About  200  Cambro-Silurian  fossils  from  the  '  crush  and  thrust '  conglomerates 
at  Quebec  city;  and  about  the  same  number  from  the  Trenton  formation 
of  the  Montmorency  river. 

Twenty-five  fossils  from  the  Lower  Trenton  rocks  at  Pine  Tree  island, 
Ottawa,  and  twenty-five  from  the  Trenton  formation  at  Governor  bay, 
Ottawa. 

.  150  concretions,  holding  remains  of  fishes,  plants  and  shells,  from  the  Pleisto- 
cene clays  near  Ottawa. 

Lambe,  L.  M. : 

A  large  collection  of  fish,  insect  and  plant  remains,  from  the  Tertiary  lake 
deposits  of  the  Horsefly  river,  the  vicinity  of  Kamloops  lake,  Quilchena, 
Coutlee  and  Princeton,  B.C. 

Mclnnes,  William: 

Thirty  fossils  from  the  Lower  Palseozoio  rocks  at  Cormorant  lake,  Saskatche- 
wan river;  and  small  collections  of  land  and  fresh  water  shells  from  six 
localities  between  the  Saskatchewan  and  the  head  waters  of  the  Little 
Chiirchill  river. 

Bowling,  D.  B.: 

Twenty-four  fossils  from  the  Upper  Banff  limestone,  and  ten  from  rocks  ap- 
parently of  Triassic  age,  from  the  Brazeau  river.  Alberta. 

Thirty-five  fossils  from  the  Femie  shale  of  the  Bed  Deer  and  Sheep  riven. 

Alberta;  and  forty  from  the  Cretaceous  beda  above  the  Kootanie,  on  the 
Saskatchewan  and  Sheep  rivers.  Alberta. 

Wilson,  W.  J. : 

Four  species  of  fresh-water  shells  from  the  Harricanaw  river,  north  of  Seals 
Home  lake,  Que. 
Keele,  Joseph: 

Specimens  of  three  species  of  fresh-water  shells,  (ivz.,  Limna  palusiris,  L. 
iruncatula,  and  Planorbia  parvus)  from  small  ponds  in  the  valley  of  Hun- 
ker creek,  Yukon. 

Spreadborough,  W.: 

248  specimens  of  birds  and  small  mammals,  from  the  Chilliwack  valley,  B.C. 
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O'Sullivan,  Owen: 

Small  collection  of  fresh-water  shells  from  the  Nelson  river,  and  headwaters 

of  the  Little  Churchill  river,  Keewatin. 
Two  specimens  of  Conchidium  decussatum,  and  eighteen  Pleistocene  fossils, 

from  the  Deer  branch  of  the  Churchill  river,  Keewatin. 

Brock,  RW.: 

About  fifty  fossils  from  a  zone  in  the  stratified  rocks  in  the  western  portion 
of  the  Koesland  camp  ;  and  about  a  dozen  specimens  of  plant  remains 
from  Little  Sheep  Creek  valley,  at  Paterson,  on  the  Intercolonial  Boun- 
dary line. 

Oaimes,  D.D. : 

About  ten  specimens  of  Carboniferous  or  Devonian  fossils,  thirty  of  Cre- 
taceous invertebrata,  and  six  of  Cretaceous  plant  remains,  from  the  south- 
ern portion  cf  the  Yukon. 

Johnston,  W.  A. : 

Large  collection  of  fossils,  including  some  fine  crinoids,  cystideans,  and  a  few 
starfishes,  from  the  Trenton  limestone  along  the  Trent  Valley  canal,  near 
Kirkfield,  Ont. 

The  additions  to  thie  pakeotitological  and  zook>gical  collections  in  the  Museum 
during  1906,  and  from  other  sources,  are  as  follows  : — 

By  presentation: — 

(A . — PcUcBonidlogy,) 

Orant,  Colonel  C.  C,  Hamilton,  Ont : 

Five  small  parcels  of  fossil  bryozoa  from  the  chert  beds  of  the  Niagara  forma- 
tion at  Hamilton,  determined  by  Mr.  Ray  S.  Bassler. 

Thirty-four  fossils  from  the  Silurian  rocks  near  Hamilton,  and  seven  from 
the  Cambro-Siliirian  drift  at  Winona,  and  the  lake  shore  at  Hamilton. 

Sutton,  W.  J.,  Victoria,  B.C.: 

Eleven  specimens  of  Amauropsia  tenuistriata,  three  of  Cytherea  (JOaUisia) 
suhtrigona,  and  fragment  of  a  dictyledonous  leaf,  from  the  Cretaceous 
rocks  at  Eoger  credc,  Albemi,  Vancouver  island. 

Oowdry,  N.  H.,  Waterford,  Ont: 

Two  small  specimens  of  Oypricardinia  indenta,  and  tail  of  a  trilobite,  lAchoB 
(Oonolichas)  eriopis.  Hall,  from  the  Comiferous  limestone  of  Ontario. 

(B.—Zoology.) 
Ives,  C,  Miscouche,  P.E.L: 

Specimens  of  Aiiyrig  dissimUis  and  Cingula  minuta  (two  small  sea  shells), 
from  Miscouche. 

Whiteaves,  F.  K,  Ottawa: 

Sets  of  eight  eggs,  of  the  Chickadee;  of  seven,  of  the  Belted  Kingfisher;  and 
of  six,  of  the  Baltimore  Oriole,  House  Sparrow^  and  Bank  Swallow;  all 
from  near  Ottawa. 
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Winkler,  G.  E.,  Penticton,  B.C.: 

Four  perfect  and  fresh  specimens  of  Oonidea  angulata  (a  rare  fresh-water 
mussel  or  clam),  from  the  Okanagan  river  at  Penticton. 

Fletcher,  Dr.  James,  Ottawa: 

Specimens  of  two  small  fresh-water  limpets  (Ancylus  caurinus  and  tardus), 
from  Cowichan  lake,  Vancouver  island. 

Stoker,  Dr.  R.  W.,  Duncans,  V.L : 

More  specimens  of  Ancylus  from  Cowichan  lake. 
Wilson,  Eli,  Armstrong,  B.C.: 

Small  collections  of  land  and  fresh-water  shells  from  four  localities  in  British 
Columbia. 

By  purchase : — 

Two  specimens  of  the  Rocky  Mountain  goat,  and  two  of  the  Canadian  lynx, 

from  Closson,  Alberta. 
Albino  mink,  female,  shot  in  Wainfleet  township,  Ont.,  by  Mr.  D.  Moore, 

January  15,  1906,  and  purchased  from  Mr.  James  Crysler,  taxidermist. 

Low  Banks,  Ont. 
Skunk,  nearly  albino,  shot  at  Gamett  settlement,  St.  John  co.,  N.B.,  by  Mr. 

J.  C.  Gamett,  in  October,  1903. 
A  few  fossils  from  the  Comiferous  limestone  at  Formosa,  and  near  Gorrie 

and  Belmore,  Ont. 

Lawrence  M.  Lamhe. 

Work  on  the  1904  collection  of  vertebrates  from  the  Oligocene  deposits  of  the 
Cypress  hills  was  continued  last  winter.  The  vertebrate  fauna  of  the  Cypress  hills, 
as  represented  by  the  1904  and  previous  collections,  includes  fishes,  reptiles  (turtles, 
snakes  and  crocodiles)  and  mammals.  The  last  named  class  is  represented  by  numer- 
ous species  of  the  fo\ir  orders  Ungulata,  Rodentia,  Camivora  and  Insectivora.  In 
all,  the  fauna  consists  of  between  fifty  and  sixty  species  of  which  one-fourth  are 
apparently  new  to  science.  In  the  preparation  of  the  report  on  this  extremely  in- 
teresting faiina  the  manuscript  is  more  than  half  completed  and  about  half  of  the 
drawings  necessary  for  the  plates  have  been  made. 

Some  attention  was  given  to  the  small  collection  of  Tertiary  fishes  from  the 
Horsefly,  Kamloops  and  Similkameen  districts  of  British  Columbia,  as  a  result  of 
which  a  paper  entitled  *  On  Amyzon  hrevipinne  Cope,  from  the  Amyzon  beds  of  the 
southern  interior  of  British  Columbia,'  was  read  before  the  Royal  Society  of  Can- 
ada at  its  Annual  meeting  in  May  last  This  paper  has  since  been  printed  and  dis- 
tributed (Trana  Royal  Society  of  Canada,  new  series,  vol.  xii.,  p.  161,  pi.  1).  The 
above  collection  has  been  for  some  time  in  the  Museum  of  the  Survey  and  is  referred 
to  in  the  Summary  Report  of  last  year  as  pointing  to  the  probable  equivalency  in  age 
of  the  Tertiary  fish-bearing  beds  of  Horsefly,  Tranquille  and  Tulameen  rivers. 

A  new  Testudo  recognized  during  the  study  of  the  turtles  of  the  Cypress  hills 
collection  (Oligocene)  and  further  information  obtained  regarding  the  structure  of 
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some  of  the  Cretaceous  forms  from  Ked  Deer  river,  made  it  expedient  to  publish 
during  the  year  the  two  following  papers: 

'Descriptions  of  new  species  of  Teatudo  and  Baena,  with  remarks  on  some  Cre- 
taceous forms/  Ottawa  Naturalist,  vol.  xix.,  p.  187,  pis.  3  and  4. 

'Boremya,  a  new  Chelonian  genus  from  the  Cretaceous  of  Alberta,'  Ottawa 
Naturalist,  vol.  xix.,  p.  232. 

{Summer  Work). 

Pursuant  to  the  instructions  received  to  procejed  to  British  Colxmibia  and  there  ex- 
amine the  Tertiary  sedimentary  dei>osit8  in  certain  districts  of  the  southern  interior 
of  that  province,  viz.,  in  the  neighbourhood  of  Kamloops  lake,  to  the  north  at  Horse- 
fly river,  to  the  south  in  the  Nicola  district  and  in  the  vicinity  of  the  junction  of 
the  Similkameen  and  Tulameen  rivers,  I  left  Ottawa  in  the  middle  of  June.  Two 
and  a  half  months  were  spent  in  the  field,  the  aim  of  the  expedition  being  to  sec\ire 
a  better  understanding  of  the  age  of  these  Tertiary  delposits  with  the  acquisition  by 
systematic  search  of  collections  of  their  fossils,  with  special  reference  to  remains  of 
vertebrates.  Of  the  fish,  plant  and  insect  remains  occurring  in  these  rocks,  those  of 
fishes  were  considered  as  excellent  horizon  nuCtkers  and  a  probable  means  to  a  more 
definite  determination  of  the  age  of  the  Tertiary  sedimentary  rocks  of  the  above- 
mentioned  districts. 

Starting  in  the  Kamloops  district  some  time  was  spent  in  camp  at  the  mouth 
of  Tranquille  river  on  the  north  side  of  Kamloops  lake.  From  here  Eed  point,  six 
miles  to  the  west  on  the  north  shore,  and  the  southern  shore  of  the  lake  opposite  the 
mouth  of  the  Tranquille,  were  reached;  at  both  of  these  places  Tertiary  sedimentary 
rocks  oocTir. 

I  next  proceeded  to  Horsefly  river,  by  means  of  the  stage  northward  from  Ash- 
croft,  to  150  Mile  House,  and  the  branch  stage  eastward  from  there  via  Parker's 
camp,  to  Horsefly  mine,  a  point  on  Horsefly  river  seven  miles  from  Quesnel  lake  and 
distant  about  one  hundred  and  sixty  miles  by  the  stage  route  from  Ashcroft.     • 

Returning  to  Kamloops,  the  Nicola  district  to  the  south  was  next  visited  and 
the  rocks  in  the  neighbourhood  of  Quilchena  and  near  Coutlee  were  closely  ex- 
amined. Thence  I  drove  to  Princeton  (Vermilion  forks  of  the  old  maps),  about 
forty  mileis  due  south  of  Nicolft  lake,  in  the  vicinity  of  which  settlement  numerous 
outcrops  of  Tertiary  shale  occur  on  both  the  north  (Tulameen)  and  south  forks  of 
the  Similkameen  river. 

I  was  ably  assisted  in  the  field  by  Mr.  E.  Wilson,  of  Armstrong,  B.C.,  whose 
zeal  and  interest  in  the  work  largely  contributed  to  the  success  of  the  expedition. 

The  collections  of  fossils  obtained  in  the  above-mentioned  areas  from  the  Ter- 
tiary lake  beds  are  from  the  following  localities: — 

Kamloops  district — 

Near  the  mouth  of  Tranquille  river,  north  shore  of  Kamloops  lake. 
Bed  point,  north  shore  of  Kamloops  lake. 

Horsefly  diairici — 

Horsefly  mine,  seven  miles  above  the  mouth  of  Horsefly  river. 
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Nicola  diatrici — 

The  Diamond  Vale  Companys  mine,  near  Quilchena. 
Coal  Gully,  near  Coutlee  (Coal  OuUy  basin). 

SifnUkameen  district — 

At  a  number  of  points  at  and  above  Princeton  on  the  Tulameen  and  Similkameen 
rivers. 

A  number  of  fossil  plants  were  received  by  me,  whilst  at  Princeton,  from  Mr. 
Charles  Camsell,  of  this  Surv^,  who  collected  them  from  Tertiary  shales  at  the  mouth 
of  Whipsaw  creek,  a  tributary  of  the  Similkameen. 

The  above  collections  comprise  fish,  plant  and  insect  remains.  Professor  D.  P. 
Penhallow,  of  McGill  UniveEsity,  has  undertaken  the  study  of  the  plants  with  a  view 
to  reporting  on  them,  his  report  to  take  the  lorm  of  a  monograph,  to  be  issued  by  this 
Department,  on  the  plants  of  the  Tertiary  sedimentary  rocks  of  the  southern  interior 
>f  British  Columbia.  The  plant  material  available  for  study,  besides  last  summer's 
K>llection,  includes  former  collections  made  by  Dr.  G.  M.  Dawson  at  a  number  of 
localities,  and  by  Dr.  R  Ells  and  Mr.  K.  A.  A.  Johnston,  in  1904>  in  the  Nicola  valley, 
'he  insects  it  is  proposed  to  submit  to  a  competent  authority.  The  £shes  include  a 
number  of  interesting  forms,  some  of  which  may  prove  to  be  new  to  science. 

From  a  preliminary  st'idy  pf  these  fishes  it  would  appear  that  the  view  already 
expressed,^  that  the  Tertiary  shales  of  Horsefly,  Tranquilleliand  Similkameen  rivers  are 
probably  of  the  same  age,  is  substantiated.  That  the  fish-  and  plant-bearing  beds  of 
the  vicinity  of  Qiiilchena  have  a  similar  age  appears  probable,  relying  on  the  occur- 
rence in  these  shales  of  a  fish  that  is  thought  to  be  referable  to  Amyzon  hrevipinne,  a 
species  common  to  the  Horsefly  and  Tulameen  beds.  Further  study  of  last  summer  s 
collection,  however,  is  necessary  before  a  more  definite  opinion  regarding  the  exact 
age  of  the  Quilchena  shales  is  expressed. 

Last  year  a  number  of  casts  of  types  and  original  fossils,  and  photographs  of 
mounjbed  skeletons  and  restorations  of  Tertiary  vertebrates  were  purchased  from  the 
American  Museimi  of  Natural  History,  New  York.  This  year,  casts  and  photographs 
of  a  few  Mesozoic  and  some  additional  Tertiary  vertebrate  species,  that  it  was  thought 
desirable  to  have  represented  in  the  Survey  collection,  were  obtained  from  the  same 
institution.  These  latter  with  those  previously  reoeiv^,  form  a  valuable  series  illus- 
trating the  land  and  marine  vertebrate  life  of  American  Mesozoic  and  Tertiary  times. 

H,  M.  Ami. 

In  addition  to  the  preparation  of  reports  on  the  occurrences  of  petroleum,  gas, 
and  the  natural  resources  of  Northern  Alberta;  and  on  coal  occurrences  along  the 
line  of  the  Medicine  Hat  and  Northern  Alberta  railway,  my  time  vnas  largely  occupied 
in  determining,  and  arranging  for  the  Museum,  fossils  from  various  localities,  espe- 
cially in  Eastern  Canada. 

^  1906,  '  Note  on  the  Age  of  the  Horsefly,  Similkameen  and  Tranquille  Tertlarr  beds  o! 
the  Southern  Interior  of  British  Oolumbia/  Sumnmry  Repoirt  of  the  Geol.  Survey  Dept.  for 
1905,  p.  137;  and  1906.  'On  Amyzon  brwHdtms, Cop€  from  the  Amyion  beds  of  the  Southern 
Interior  of  British  Columbia/  Trans.  Royal  So«.  of  Canada,  vol.  xiii  ;  second  series,  p.  161  pL  1. 
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The  faunal  lists  prepared  for  the  Director's  'Cruise  of  the  Neptune'  were  sup- 
plemented by  a  further  study  of  several  species  which  proved  to  be  rare  or  altogether 
new  to  science. 

Considerable  progress  was  made  in  preparing  fossil  lists  to  form  appendices  to 
reports  of  the  Ottawa  and  Cornwall,  Kingston,  Pembroke  and  Haliburton  sheets. 

In  connexion  with  the  Chaudidre  Power  case  now  before  the  Canadian  courts  a 
report  on  the  geology  of  Phileum  island,  Ottawa  river,  and  of  the  south  side  of  Hull 
island,  has  been  prepared  and  handed  to  the  Attorney  to  the  Crown. 

Pursuant  to  a  report  made  by  me  last  year  on  the  geology  of  the  cliffs  below  the 
Citadel,  Quebec  city,  an  additional  report  was  prepared  this  year,  which  included  re- 
commendations for  the  prevention  of  erosion  along  the  face  and  adjoining  the  strata 
on  which  the  terrace  and  fortifications  are  built. 

Some  two  weeks  were  spent  in  making  an  examination,  for  the  Quebec  Railway 
Light  and  Power  Company,  of  the  Montmorency  valley,  about  one  mile  above  the  falls. 

For  the  Department  of  Militia  and  Defence  a  brief  report  was  made  on  the  geo- 
logy of  the  vicinity  of  the  Beaumont  shore,  in  connexion  wth  the  excavations  for  the 
Beaumont  fort. 

A  report  was  abo  made  for  the  promoters  of  the  Lake  St.  John  Railway  extension 
on  the  prospects  furnished  by  the  Chibougamau  mining  region. 

By  permission,  I  spent  about  two  weeks  in  New  York  state  giving  geological  evi- 
dence in  a  suit  of  law  regarding  the  springs  at  Saratoga. 

Acting  on  the  Director's  instructions  I  prepared  a  report  on  the  rocks  included 
in  and  adjacent  to  the  golf  links  along  the  north  shore  .of  the  Ottawa  river  and  their 
relations  to  the  probable  sources  of  water  supply  at  the  links. 

At  the  request  of  Dr.  O.  F.  Kunz,  of  Messrs.  Tiffany  &  Co.,  an  examination  was 
made  of  specimens  of  the  rocks  or  pebbles  constituting  the  drift  of  a  district  in  Indiana 
where  'loose  diamonds'  had  been  found.  In  Ottawa,  Messrs.  A.  E.  Barlow,  W.  J. 
Wilson  and  Professor  W.  Miller,  and  subsequently  Dr.  F.  Adams  in  Montreal,  examined 
the  specimens,  which  showed  a  striking  resemblance  to  the  rocks  constituting  the  rock 
formations  of  western  and  northern  Ontario. 

During  the  year  a  number  of  fossil  plants  were  forwarded  for  determination  to 
Professor  D.  P.  Penhallow  of  McQill  University. 

Some  five  hundred  specimens  of  fossils  collected  by  me  were  added  to  the  Palae- 
ontological  section  of  the  Museum. 

On  May  14  by  request  of  the  Director  I  took  over  charge  of  the  archaeological  anl 
ethnological  collections  of  the  Survey. 


20—12 


Digitized  by 


Google 


178  GEOLOaiOAL  SURVEY  DEPARTMENT 

6-7  EDWARD  VII.,  A.  1907 


NATURAL  HISTORY  BRANCH. 
Professor  John  Macoun. 

During  the  last  eleven  months  my  assistant,  Mr.  J.  M.  Macoun,  and  I  have  been 
engaged  on  the  ordinary  routine  work  of  this  branch,  except  for  the  three  months 
I  spent  in  the  Northwest.  The  large  collection  of  plants  made  by  me  in  Quebec 
during  the  season  of  1905  has  all  been  named  and  mounted,  good  progress  has 
been  made  with  the  collection  made  by  Mr.  J.  M.  Macoun  in  British  Columbia 
that  year  and  all  the  smaller  collections  made  by  members  of  the  Geological  Survey 
staff  and  others  have  been  determined  and  placed  in  the  herbariimi.  The  Catalogue 
of  Mammals  is  approaching  completion  and  the  new  edition  of  the  Catalogue  of  Birds 
will  be  ready  for  the  printer  early  in  January. 

The  number  of  Natural  History  specimens  sent  to  us  for  determination  has  greatly 
increased  during  the  past  year,  especially  in  botany,  and  n^iuch  of  our  time  is  em- 
ployed in  this  work.  During  the  past  eleven  months  4,924  sheets  of  botanical  speci- 
mens were  sent  to  herbariums  in  different  parts  of  the  world,  chiefly  in  exchange  for 
specimens  received.  Of  the  3,604  specimens  mounted  1,842  were  from  foreign  coun- 
tries. 

Nine  hundred  and  forty-nine  official  letters  were  written  and  about  the  same  num- 
ber received.  This  is  a  larger  number  than  has  been  written  by  us  during  any  previous 
year  and  indicates  the  increase  in  the  work  of  this  branch. 
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PUBLISHING  DEPAKTMENT. 

F.  J,  Nicolas, 

The  following  reports  and  oAtalognes  have  been  published  since  January  1, 
1906:— 

No.  913.  The  Mineral  Pigments  of  Canada.    By  C.  W.  Willimott  (pp.  39).    Published 
February  18,  1906. 

No.  914.  Supplementary  List  of  Publications  during  1904  and  1905  (pp.  11).     Pub- 
lished February  20,  1906. 

Mineral  Production  of  Canada  for  1906  (pp.  16).     Published  March  15, 
1906. 

No.  989.  Preliminary  Eeport  on  the  Eossland,  B.C.,  mining  district    By  R  W.  Brock 
(pp.  40).    Published  June  2,  1906. 

No.  923.    Report  on  Chibougamau  Mining  Region.    By  A.  P.  Low  (pp.  61). 

No.  940.  Report  on  Graham  Island,  B.C.    By  Dr.  R  W.-Ells  (pp.  46).    Published 
July  20. 

No.  888.  The  Geology  and  Petrography  of  Mount  Yamaska.    By  G.  A.  Young,  form- 
ing Pt.  H,  Annual  Report,  Vol.  xvi.  (pp.  43). 

No.  956.  French  edition  of  923  (pp.  67).    Published  August  2. 

No.  947.  Summary  Report  of  the  Acting  Director,  for  1906  (pp.  144).     Published 
August  31. 

No.  950.    Palaeozoic  Fossils,  Vol.  iii..  Part  iv.  (and  last).    By  Dr.  J.  F.  Whiteavcs 
(pp.  208).    Published  October  10. 

No.  966.  Catalogue  of  Publications  (pp.  129).    Sent  to  printer  June  11.    Signed  for 
printing  September  21.    Published  October  12. 

No.  907.  Annual  Report  (New  Series),  Vol.  xiv.  (pp.  1193),  Containing  the  following 
reports: — 

(A)  Bell,  R.^-Summary  Report  of  the*  Acting  Director. 

(B)  McConnell,  R  G. — ^Report  on  the  Klondike. 

(F)  Dowling,  D.  B. — Report  on  an  Exploration  of  Ekwan  river,  Sutton  lakes 

and  west  coast  of  James  bay. 
(H)  Barlow,  A.  E. — ^Report  on  the  Origin,  Geological  Relations  and  Composition 

of  the  Nickel  and  Copper  Deposits  of  the  Sudbury  Mining  District,  Out. 

(J)  Ells,  R.  W. — Report  on  the  Geology  of  a  Portion  of  Eastern  Ontario. 

(M)  Poole,  H.  S.— Report  on  Pictou  Coal-field. 

(O)  Adams,  F.  D.  and  LeRoy,  O. — Report  on  the  Wells  of  Island  of  Montreal. 

(S)  Ingall,  E.  D.— Report  of  Section  of  Mines,  1901. 
26— 12i 
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No.  911.    Annual  Eeport  (New  Series),  Vol.  xv.  (pp.  1026).    Containing  the  following 
reports: — 

(A)  Bell,  R—Summary  Report  of  the  Acting  Director,  for  1902. 
(AA)  Bell,  R — Summary  Beport  of  the^^Acting  Director,  for  1903. 

(F)  Dowling,  D.  B. — ^Report  on  Coal-fields  of  Souris  river. 
(S)  Ingall,  E.  D.— Report  of  Section  of  Mines,  1902. 

No.  906.  'Cruise  of  ^e  Neptune,'  by  A.  P.  Low  (pp.  856).    Published  November  19, 
1906.» 

No.  928.  Section  of  Mines,  Annual  Report,  1904. 

The  following  reports  have  been  printed  and  are  in  the  bindery:— 
No.  902.  Report  on  Brome  moimtain.  Que.,  by  J.  A.  Dresser. 

!No.  942.  Report  on  the  Upper  Stewart  river,  Yukon,  by  J.  Keele,  and 
No.  943.  On  the  Peel  and  Wind  rivers,  Yi)kon,  by  C.  Camsell. 

The  following  reports  are  going  through  the  press: — 

No.  952.  Annual  Report  (New  Series),  Vol.  xvi.  (pp.  733).    Containing  the  following 
reports : — 

(A)  Bell,  R — Summary  Report  of  the  Acting  Director,  for  1904. 

(B)  Ells,  R  W.— Report  on  Graham  island,  B.C. 

(C)  Keele,  J. — Report  on  Upper  Stewart  river. 
(CC)  Camsell,  C. — Report  on  Peel  and  Wind  rivers. 

(G)  Dresser,  J.  A. — Geology  and  Petrography  of  Brome  mountain. 
(H)  Young,  G.  A. — Geology  and  Petrography  of  Yamaska  mountain. 

(S)  Ingall,  E.  D.— Report  of  Mines  JSection,  1903. 

No.  968.  Annual  Report  on  Chemistry  and  Mineralogy,  by  G.  C.  Hoffmann. 

No.  949.  Cascade  Coal-field,  by  D.  B.  Dowling. 

No.  061.  Reprint  of  Report  on  Nickel  and  Copper  Deposits  of  Sudbury  district,  Ont., 
by  Dr.  A.  E.  Barlo^y.  ^    • 

•  Out  of  print. 
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MAPPING  AND  ENGRAVING. 

0.  0.  86needL 

'    Mr.  S6necal  reports  as  follows  on  the  work  accomplished  under  his  supendsion 
during  the  past  eleven  months: — 

During  the  early  part  of  this  period,  the  work  was  carried  out  by  a  staff  of  seven 
draughtsmen  and  a  general  assistant  and  typewriter.  At  the  beginning  of  the 
summer  Messrs.  J.  A.  Robert  and  F.  OTarrell  were  detached  for  field  work,  and.  later 
Mr.  P.  Frdreault  resigned.  A  new  draughtsman,  Mr.  G.  Aitken,  was  afterwards  given 
employment,  but  the  staff  is  still  numerically  weak  to  cope  with  the  increasing  de- 
mand made  on  this  branch.  However,  the  progress  made,  it  is  hoped,  will  be  found 
satisfactory,  and  thanks  are  due  to  my  present  assistants  for  their  courteous  and 
efficient  services. 

Fairly  well  equipped  rooms  for  the  preparation  of  blue-prints,  photo-copies  and 
reductions  of  maps,  and  for  general  photographic  work  are  now  placed  at  the  dis- 
posal of  this  office,  and  although  the  work  may,  in  part,  be  done  by  the  draughtsmen 
themselves,  the  employment  of  a  professional  photographer  is  suggested. 

The  assignment  of  the  work  was  as  follows: — 

Mr.  L.  N.  Richard  compiled  and  prepared  Icomplete  copies  for  photo-lithographing 
the  map  of  raised  beaches  of  the  Ontario  Interlake  peninsula ;  completed  the  compila- 
tion of  the  map  of  Moose  Mountain  region.  Alberta;  prepared  the  colour  copy  of  the 
map  of  Chibougamau  district,  Quebec;  revised  the  plate  proofs  of  Pembroke,  and 
Ottawa  and  Oomwall  geological  sheets  Nos.  120  and  122  of  the  Ontario  series,  and 
prepared  the  colour  work  of  the  same 

Mr.  Ridiard  compileted  the  plotting  by  latitudes  and  depfartures  of  the  railway 
and  road  traverses  he  made  in  Nova  Scotia  last  year,  and  laid  them  as  base-lines  on 
projected  sheets  Nos.  92,  93,  94,  96,  108,  104,  106,  106,  107,  108,  119,  120  and  121  of 
the  systematic  series  of  sheets  on  the  scale  of  4  miles  to  1  inch. 

Mr.  O.  E.  Prud'homme  traced  and  lettered  the  following  maps,  plans,  &c.,  for 
engraving:  Sections  for  Lawrenoetown  sheet  No.  68,  N.S.;  Musquodoboit  Harbour 
sheet.  No.  64,  N.S.,  and  Gay  River  sheet.  No.  66,  N.S.;  the  geological  map  of  Graham 
island  (Queen  Charlotte  group),  B.O.;  plans  and  sections  of  Leipeigate  and  Harrigan 
{gold  districts  of  Nova  Scotia  and  the  geological  map  of  the  districts  of  Algoma  and 
Thunder  bay,  Ontario.  He  prepared  for  lithographing  the  relief  copy  in  crayon 
shading  of  the  four  sheets  of  the  map  of  Cascade  Coal  basin.  Alberta.  He  also  pre- 
pared the  black  and  colour  copies  of  additions  and  corrections  required  for  a  second 
edition  of  the  Victoria  Mines  and  Sudbury  maps. 

Mr.  Prud'homme  spent  a  considerable  time  during  last  summer  in  rearranging 
and  indexing  original  plotted  sheets,  manuscript  maps,  and  reserve  stock  of  printed 
maps  for  reference  in  the  map  room. 
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Mr.  P.  Fr^reault  assisted  Mr.  J.  Keele  in  the  compilation  of  the  Peace  River  map, 
and  traced  the  same  for  engraving.  He  has  drawn  the  following  maps  for  photo- 
lithographic reproduction:  The  Windy  Arm  mining  district,  Yukon;  the  Graham 
Island  coal  field,  British  Columbia,  and  the  southwest  coast  of  Hudson  bay.'  He  also 
prepared  the  colour  work  on  the  index  map  of  Nova  Scotia,  on  the  map  of  the  country 
between  Temagami  and  Rabbit  lakes,  Ontario,  and  on  the  Graham  Island  geological 
sheet. 

Mr.  Fr^reault  resigned  on  August  28. 

Mr.  A.  Dickison  compiled  and  traced  for  photo-lithographing  the  index  map  of 
Nova  Scotia;  compiled  a  geological  map  of  southwest  Nova  Scotia  on  the  scale  of 
4  miles  to  1  inch,  and  has  a  tracing  of  the  latter  in  progress.  He  compiled  and  traced 
for  emgraving  a  general  index  map  of  the  Yukon ;  traced  for  engraving  the  maps  of  the 
Rossland  mining  camps  and  of  the  Upper  Stewart  River  region,  and  prepared  the 
colour  copies  of  the  Manitoulin  Island  sheet.  No.  126,  of  the  Ontario  geological  series. 
Mr.  Dickison  almost  completed  the  compilation  of  the  maps  of  the  Upper  Winisk  River 
region,  on  the  scale  of  8  miles  to  1  inch,  and  has  also  in  hand  the  compilation  of  the 
geological  sheets  Nos.  16  and  17,  Nipigon  district^  Ontario.  Besides  the  above,  Mr. 
Dickison  made  a  large  number  of  plans,  diagrams  and  sketches  for  photo-engraving 
to  illustrate  various  reports,  &c. 

Mr.  J.  A.  Robert  compiled  and  traced  for  engraving  the  map  of  Lake  CSiibouga- 
mau  region,  Quebec,  and  began  the  compilation  of  the  geological  sheets  Nos.  84,  98,  99 
and  103  of  the  Nova  Scotia  series.    He  was  detached  for  field  work  on  August  21. 

Mr.  F.  OTarrell  assisted  Mr.  E.  R  Faribault  in  the  compilation  of  the  Nova 
Scotia  geological  sheets  of  the  vicinity  of  Halifax,  Nos.  66  to  73.  He  finished  the 
compilation  of  the  map  of  Temagami  and  Rabbit  lakes  and  traced  the  same  for  en- 
graving.   Mr.  OTarrell  left  for  the  field  on  April  21. 

Mr.  H.  Lefebvre  revised  the  four  sheets  of  the  map  of  Cascade  Coal  basin,  Alberta, 
and  prepared  the  colour  work  on  the  geological  and  topographical  editions  of  the  same 
for  lithographing.  Mr.  Lefebvre  assisted  Mr.  DowJing  and  spent  the  greater  part  of 
last  summer  in  making  photo-enlargements  of  and  compiling  photo-topographic  sur- 
veys of  the  coal  fields  of  the  Rocky  mountains,  between  Panther  and  Clearwater  rivers, 
Alberta.  These  are  well  advanloed  and  it  is  expected  the  map  will  be  completed  during 
the  coming  winter. 

Mr.  Lefebvre  also  made  a  large  number  of  pantagraph  reductions  of  railway  plans 
for  a  new  edition  of  the  map  of  the  Nottaway  River  basin,  northwestern  Quebec. 

Mr.  G.  Aitken  was  appointed  on  the  temporary  staff  on  the  Ist  of  August.  He 
traced  for  engraving  and  prepared  the  coloured  copy  of  a  contoured  map  of  the  Moose 
Mountain  region.  Alberta,  and  made  reductions  of  new  surveys  for  the  map  of  the 
basin  of  Nottaway  river.  , 

The  routine  work  of  laying  down  projections,  revising  and  correcting  map  proofs, 
making  reductions,  tracing  for  field  use,  lists  of  instrument  repairs,  &c.,  was  divided 
among  the  staff  and  attended  to. 
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The  map-work  carried  out  by  the  several  field  officers  is  as  follows : — 

The  coal  fields  of  the  Bocky  mountains  in  part  of  Kananaskis  and  Elk  Eiver 
valleys.  Alberta,  on  the  scale  of  40  chains  to  1  inch,  by  Mr.  D.  B.  Dowling  ,a88isted  by 
Mr.  H.  Lefebvre. 

The  coal  fields  of  the  Kocky  mountains  between  Panther  and  Clearwater  rivers, 
Alberta,  on  the  scale  of  40  chains  to  1  inch,  by  Mr.  D.  B.  Dowling,  assisted  by  Mr. 
O.  S.  MaUoch. 

The  .compilation  of  Mr.  C.  CamselPs  surveys  of  Peel  river,  Yukon,  and  the  map 
of  Upper  Stewart  Eiver  region,  both  on  the  scale  of  8  miles  to  1  inch,  and  a  sketch 
map  of  Tantalus  and  Five  Finger  coal  fields,  by  Mr.  J.  Keele. 

A  sketch  map  of  Windy  Arm  mining  district,  Yukon,  by  Mr.  H.  Madaren. 

Compilation  of  map  of  Moose  Mountain  region.  Alberta,  on  the  scale  of  2  miles  to 
1  inch,  and  progress  on  compilation  of  a  portion  of  the  Yukon,  south  of  Whitehorse 
mining  district,  on  the  scale  of  1  mile  to  1  inch,  by  Mr.  D.  D.  Caimes. 

The  Peterborough  Geological  Sheet,  No.  117,  Ontario  series,  on  the  scale  of  4 
miles  to  1  inch,  in  progress  by  Mr.  W.  A.  Johnston. 

Messrs.  W.  J.  Wilson  and  H.  Collins  completed  their  geological  map  of  portions 
of  the  districts  of  Thunder  Bay  and  Algoma,  Ontario,  on  the  scale  of  8  miles  to  1 
inch,  from  a  variety  of  surveys,  including  their  own,  carried  out  between  1903  and 
1906. 

Mr.  W.  H.  Boyd  compiled  a  preliminary  map  of  the  Bossland  mining  camps, 
British  Columbia,  and  has  in  progress  the  mapping  of  his  surveys  in  the  same  field 
on  the  scales  of  400  feet  to  1  inch  in  contours  of  20  feet  intervals  and  of  1,200  feet  to 
1  inch  in  contours  of  40  feet  intervals. 

The  serial  geological  sheets  Nos.  66  to  73  Nova  Scotia  on  the  scale  of  1  mile  to 
1  inch  were  completed  by  Mr.  E.  R.  Faribault.  These  sheets,  except  for  the  addition  of 
geological  sections  and  minor  details,  are  ready  for  publication  and  will  be  traced  for 
engraving  at  the  first  opportunity. 

The  revision  of  the  eastern  sheet  of  the  Dominion  geological  map  on  the  same 
scale  of  50  miles  to  1  inch  was  attended  to  by  Mr.  J.  White,  geographer  of  the  De- 
fpartment  of  the  Interior,  and  the  copy  was  piaiced  in  the  King's  Printer's  hands  at  an 
early  date.    No  proofs  of  the  revised  map  have  as  yet  been  received. 

The  compilation  of  the  Kingston  district,  Ont.,  covering  sheets  Nos.  Ill  and  112 
on  the  scale  of  4  miles  to  1  inch  is  also  in  the  hands  of  the  geographer  of  the  Interior. 

The  Manitoulin  Island  Geological  sheet,  No.  126,  Ontario,  held  over  for  many 
years,  was  placed  in  the  lithographer's  hands  and  the  edition  is  expected  during  the 
winter. 

New  editions  of  the  following  maps  now  out  of  print,  are  in  progress  viz. : — The 
Victoria  mines,  Sudbury ;  Copper  Cliff,  and  Elsie  and  Murray  mines  of  the  Sudbury 
mining  district;  the  Basin  of  Nottaway  river,  the  geological  map  of  the  Bancroft 
district,  Ontario,  and  the  Nipissing  and  Timiskaming  map  sheets  Nos.  131  and  138, 
Ontario  and  Quebec. 
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Two  maps  of  the  Gorge  and  Falls  of  Niagara  river,  to  accompany  a  monograph 
on  the  physios  of  the  Falls,  were  also  supplied  by  Dr.  J.  W.  Spencer,  and  engraved  on 
copper. 

There  are  at  present  twenty-six  maps  in  various  stages  of  progress  in  the  hands  of 
the  King's  Printer.  Among  these  are  the  two  editions — geological  and  topographical — 
of  the  four-sheet  map  of  the  Cascade  Coal  basin,  which  was  engraved  on  copper,  and 
will  be  issued  to  the  public,  it  is  expected,  early  in  1907. 

The  examination  and  r^airing  of  the  field  instruments  was,  as  usual,  attended 
to.    Several  worn-out  instruments  were  replaced  by  new  ones. 

The  meetings  of  the  Geographic  Board  of  Canada  were  also  attended  regularly. 

The  following  is  a  list  of  the  maps,  plans  and  diagrams  received  from  the  King's 
Printer  during  the  period  covered  by  the  report  : — 
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ft 


Description. 


I      Area  in 
square  miles. 


906 

042 
916 

917 
921 
922 

941 

915 
663 
919 
920 

903 

887 

901 

918 
793 
794 
796 
796 
836 
837 
878 
879 
838 


840 
841 
945 

937 


Qeolo^cal  map  of  the  Northeastern  part  of  the  Dominion  of  Canada — Scale  50 

miles  to  1  inch 

Yukon — Map  of  Peel  and  Wind  rivers,  scale  8  miles  to  1  inch 

Yukon — Sketch  geological  map  of  Windy  Arm  Mining  district.    Scale  2  miles 

to  1  inch 

Yukon — General  index  map.     Scale  32  miles  to  1  inch 

British  Columbia — Geological  map  of  Graham  Island.  Scale  4  miles  to  1  inch . . . 
British  Colimibia — Geological  map  of  Graham  Island  Coal  field.      Scale  1  mile 

to  1  inch 

British  Columbia — Preliminary  Geological  map  of  City  of  Rossland  and  vicinity. 

-  Scale  1,600  feet  to  1  inch 

North-West — Southwest  Coast  of  Hudson  Bay.     Scale  16  miles  to  1  inch 

Ontario — Ignace  Geological  Sheet,  No.  5.     S<»le  4  miles  to  1  inch 

Ontario — Kecession  Lines  of  Niagara  Falls.     Scale  200  feet  to  1  inch 

I  Ontario — Part  of  the  Interlake  Peninsula  showing  Ancient  Shore  lines  of  Great 

Lakes. 


Ontario  and  Quebec — Ottawa  and  Cornwall  Sheet,  No.  210. 
inch. 


Scale  4  miles  to  1 


Quebec — Geological  and  Topographical  Bfap  of  Yamaska  Mountain.     Scale  20 

chains  to  1  inch 

Quebec — Geological  and  Petrographical  Map  of  Brome  Mountain.     Scale  40 

chains  to  1  inch 

Quebec — Geological  Map  of  Chibougamau  region.     Scale  4  miles  to  1  inch 

Nova  Scotia — Tatamaffouche  Geological  Sheet,  No.  59^    Scale  1  mile  to  1  inch. . 

Nova  Scotia — Malagash  Geolo^cal  Sheet,  No.  60.     Scale  4  miles  to  1  inch 

Nova  Scotia — Pugwash  Geological  Sheet,  No.  61.     Scale  1  mile  to  1  inch 

Nova  Scotia — ^Wentworth  Geological  Sheet,  No.  62.     Scale  1  mile  to  1  inch 

Nova  Scotia — Londonderry  Geological  Sheet,  No.  63.     Scale  1  mile  to  1  inch.  . . 

Nova  Scotia — Noel  Geological  Sheet,  No.  64.     Scale  1  mile  to  1  inch 

Nova  Scotia — Kennetcook  Geological  Sheet,  No.  66.     Scale  1  mile  to  1  inch.  . . . 

Nova  Scotia — Walton  Geological  Sheet,  No.  74.     Scale  1  mile  to  1  inch 

Nova  Scotia — Five-Islands  and  Tennycape  Geological  Sheet,  No.  76.      Scale  1 

mile  to  1  inch 

Nova  Scotia — Economy  River  Geological  Sheet,  No.  76.  Scale  1  mile  to  1  inch. . 
Nova  Scotia — Southampton  GeoloKical  Sheet,  No.  82.     Scale  1  mile  to  1  inch  . . 

Nova  Scotia — Parrsboro  Geological  Sheet,  No.  83.     Scale  1  mile  to  1  inch 

Nova  Scotia — ^Plan  and  Section  of  Harrigan  Gold  District.     Scale  400  feet  to  1 

inch 

Nova  Scotia — Plan  and  Section  of  Leipsigate  Gold  District.     Scale  600  feet  to 

I  inch 

Also  a  series  of  eight  diagrams  showing  the  Mineral  Production  of  Canada,  1905 . 
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LIBRARIAN'S  REPORT. 

Dr.  John  Thorhum. 

During  the  eleven  months  from  January  1,  1906,  to  November  80,  there  were  dis- 
tributed 21,730  publications  of  the  Geological  Survey,  comprising  reports,  parts  of 
reports,  special  reports  and  maps;  of  these,  18,746  were  distributed  in  Canada;  the 
remainder  were  sent  to  foreign  countries,  as  exchanges  to  imiversities,  scientific  insti- 
tutions, and  to  individuals  engaged  in  scientific  investigations.  A  much  larger  num- 
•  ber  of  our  publications  has  been  sent  out  this  year  than  in  any  previous  year,  showing 
that  an  increased  interest  is  being  taken  in  mineral  indxistries  relating  to  Canada. 

The  sale  of  publications  during  the  year,  including  reports  and  maps,  amounted  to 
$362.78.  As  mentioned  in  last  year's  report,  the  amoiint  received  for  our  publications 
has  been  gradually  decreasing,  as  the  free  distribution  has  been  on  a  more  liberal  scale 
than  heretofore. 

There  were  received,  as  exchanges  or  donations  to  the  library,  2,949  publicationSy 
including  reports,  transactions,  proceedings,  memoirs,  periodicals  and  maps.  The 
volumes  purchased  dxiring  the  year  were  354,  and  seventy-three  scientific  i>eriodicals 
were  subscribed  for.  The  number  of  letters  received  in  connexion  with  the  library 
was  2,845,  besides  1,925  acknowledgments  from  exchanges  and  individuals.  The  num- 
ber of  letters  sent  from  the  library  was  2,788,  besides  644  acknowledgments  for  publi- 
cations received. 

There  are  now  in  the  library  about  16,200  volumes,  besides  a  large  nimiber  of 
pamphlets  on  various  subjects. 

The  number  of  volumes  bound  diiring  the  year  was  178. 

My  assistants  engaged  in  library  work  have  given  faithful  and  efficient  service 
during  the  year. 

The  library  is  open  from  10  a.m.  to  4  p.m.  for  persons  wishing  to  obtain  informa- 
tion in  regard  to  scientific  matters. 
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ACCOUNTANT   AND   SECRETARY'S   DEPARTMENT. 
John  Marshall. 
The  staff  at  present  employed  numbers  74. 
During  the  year  the  following  changes  have  been  made  in  the  permanent  staff  : — 

In  March,  1906,  Mr.  A.  P.  Low  was  appointed  Deputy  Head  and  Director  of  the 
Department 

In  July,  Mr.  C.  W.  Willimott  was  promoted  from  the  second  to  the  first  class,  and 
Miss  Bessie  Urquhart  was  transferred  from  the  temporajy  to  the  permanent  staff. 

The  funds  available  for  the  work  and  exx)enditure  of  the  Department  during  the 
fiscal  year  ending  June  30,  1906,  were  : — 


Details. 


Grant.       I  Ebcpenditure. 


Qvil-list  appropriation 

General  appropriations 

Ovil-list  salaries 

Explorations  and  siirvesrs 

Boring  operations 

Department  of  Interior,  line  commission. 

.Wages  of  temporary  employees. 

Printing,  engraving  and  litnographing 

Books  and  instnunents 

Chemicals  and  apparatus 

Specimens  for  Museum 

Stationery,  mapping  materials,  &c 

Incidental  and  other  ex|^nses 

Advances  to  explorers 


$    cts. 

65,030  00 
115,293  33 


Less — Advanced  in  1904-06  on  account  of  1905-06 $40,065  96 

Deduct — Unexpended  advances  credited  Casuai  Revenue.. .        1,296  77 


Unexpended  balance  Civil-list  appropriation... 
Unexpended  balances  General  appropriations. 


$  cts. 


62,036  78 

50,515  01 
1,000  00 
7,500  00 

35,943  69 
6,791  18 
5,780  82 
289  76 
3,356  08 
2,349  70 
2,287  06 

29,295  75 


207,145  83 


38,769  19 


168,376  64 
2,993  22 
8,953  47 


180,323  33  >  180,323  33 


The  correspondence  of  the  Department  shows  a  total  of  15,720  letters  sent,  and 
17,892  received.  , 

I  have  the  honour  to  be,  sir,  your  obedient  servant, 

A.  P.  LOW, 

Deputy  Head  and  Director. 
Ottawa,  December,  1906. 
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Abltlbi  dist..  Que., 

Agricultural  land  in 119 

Shale,  carbonaceous,  from 154 

Abitibi  lake.  Que.. 

Rep.  by  W.  J.  Wilson,  on  surveys  east 

of 119-123 

Ada  B.  claim,  Similkameen  dlst.,  B.C.  ..         62 

Adams,  Dr.  Frank 12 

Adamsville.  N.B 136 

Adirondack  mtns.,  N.Y 12 

Agassiz  lake  (glacial) 87,  88 

Agate 

Franklin  camp.  B.C 63 

Agglomerate 

Coast  ranges,  B.C 32,  86 

TelkWa  valley,  B.C 40 

Agricultural  land. 

Abitibi  dlst..  Que 119 

Grass  River  dist.,  Kee 87.  91-96 

Great  Plains,  Man..  Sask.  and  Alta. 

74-76.  81-85 

New  Brunswick,  along  Transcontinen- 
tal Ry  180 

Pontiac  CO.,  Que 113 

Aguilera,  Signer 10 

Ainslee  lake,  N.S 186 

Aitken,  G 181.  182 

Akamina  creek.  B.C 166 

Alberni  canal,  Vancouver  island.  B.C 171 

Albert  shales 136 

Alberta. 

Oil  fields  of  southern 18 

Alberta  Railway  and  Irrigation  Co 166 

Alder 

New  Brunswick,  along  Transcontinen- 
tal Ry 130 

Aldermere,  B.C 86 

Aldrich.  W 8 

Alice  M.  claim,  Watson  River  dist.,  Ykn.       27 

Alkali  in  water T9 

Allan,  J.  A 44 

Allan  Water.  Thunder  Bay  dist.,  Ont. 

108-105.  108 

Allison,  B.C 47 

A.mQurop%i9  tenuistriata 171,178 

Ami.  Dr.  H.  M 172,  176 

Amphibolite; 

Gooderham.  Ont 12 

Anaconda  claim.  Similkameen  dlst.,  B.C...      ^0 
Analyses. 

Coal.  Bighorn  creek.  R.M 72.  73 

"       Pembina  river,  Alta 169 

Princeton,  B.C 49 

Telkwa  valley,  B.C 38,  39 

West  Gore,  N.S 160 

Ahtcylus  caurinus 174 

Ancylus  tardus 174 

Anarchist  mt.,  B.C 9 

Andalusite. 

Halifax,  north  of 150 

Anderson.  Messrs.  P.   and  Co 75 

Andesite, 

Coast  ranges  B.C 86 

Franklin  camp,  B.C 63 

Telkwa  valley,  B.C 40 

Anna-Eva  claim.  Howson  creek,  Telkwa 

river,  B.C 41,  42 
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Report  on  surveys  in 140-142 
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Moore  creek,  N.S 141 

Annie  lake,  southern- Yukon 28 
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Apika  creek,  L.  Timiskaming.  Que 113,  117 

Appropriation,  details  1886-1905 8 
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need  of  larger 3.  4 

ArchfiBan  * 

Grass  River  dist..  Kee 91,  95,  96 

Nipigon  Lake  diat..  Ont 103,  106 

Archibald,  J.  Russell 131 

Archibald,  Robert 142.  148 

Argentite; 

Cobalt  dist.,  Ont HI 

Windy  Arm  dlst..  Ykn 25 
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Franklin  camp,  B.C ^    63 

Similkameen  dist..  B.C 46,  47,  51 

Arnold  brook,  N.B 128 

Arrow  lake,  W.  Kootenay,  B.C 79 
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Franklin  camp,  B.C 63 

Grass  River  dist.,  Kee 89 

Similkameen  div..  B.C 60 

Windy  Arm  dist.,  Ykn 26,  26 
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Eastern  tps..  Que 15 

Roseland,  B.C 61 

Ascot  copper  mine.  Que.   .! 161 

Ashnola  river,  B.C 44 

Aapen; 

Grass  River  dist..  Kee 88,  90.  93 

Wheaton   River   valley.   Ykn 22 

Aspen  poplar; 

Grass  River  dist.,  Kee 97 

Aspoitogan  mt.,  N.S 148.  149 

Assays; 

Concentrates,  Little  Sheep  creek,  B.C.  61,62 

Assean  lake,  Keo 99 

Assiniboine  river,  Man 74.  82 

Astyris  dissimilis 173 

Athabaska  Landing,  Alta. 

Boring  for  oil  and  gas  on 166 

Natural  gas  springs  on 166 

Atikameg  (Clearwater)   lake,  Kee 96,  96 

Atikokan.  Ont 14 

Atkinson.  Geo 81 

Atlin  Mining  dlst.,  B.C 14,  23 

Auburn,  N.S 144 
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Ancetla  crassicollis 171 

AuBten.  Jas.  H 152 

Austin.  Man 81 

Avon  river,  N.S 147 
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Baby  tp.,  Pontlac  CO.,  Que 118.  114,  117 

Baddeck  bay,  N.S H4 

Badger,  H.  S 162 

Bagot,  Man 81 

Bailey,  Dr  L.  W 131 

Balsam; 
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Ry.  route 130 

Similkameen   dist.,   B.C 44 

Telkwa  valley,  B.C 43 

Balsam  poplar; 

Grass  River  dist.,  Kee 88.  90 

Balsam  lake.  Oot 125 

Bancroft,  Ont 12.  112 

Bankhead  colliery,  Alta .*    168 

Banksian  pine.    See  Pine,  BaUksian. 

Bannockburn,  Ont 13 

Bare  hills.  Sask. 84 

Barlow,  Alfred  E. 

Report    by,    on    country    east    of    L. 

Timiskaming 113-118 

Work  by 12.  19  | 

Barr  sett.,  N.S 149' 

Basalt. 

Franklin  camp,  B.C 83 

Similkameen  dist.,  B.C 49 

Windy  Arm  dist..  Ykn 24 

Bassler,  Ray  S 173 

Batchewana  bay,  Ont 183 

Bath,  N.B 127 

Batholith. 

Coast  ranges,  B.C 31 

Qooderham,  Ont 12 

Similkameen  dist.,  B.C 47.  51 

Bathurst,  N.B 137 

Battle  river.  Alia ^98 

Battleford.  Sask 76.  86 


Battery  pt..  James  bay.  Kee. 


102 


Bay  of  Quinte,  Ont 124 

Bayer  lake.  N.S 160 

Beach  claim,  Windy  Arm  dist.,  Ykn 26 

Beanfi. 

Norway  House,  Kee 90 

Bear  creek.  Similkameen  dist.,  B.C 58-55 

Beaver  Bank,  Halifax  co.,  N.S 14S 

Beaver  Creek  meteorite 127 

Beaver  dame.  ^^ 

Abltibi  dist..  Que 120 

Beaches. 

James  bay 102 

Beaver  hills,  Sask 82 

Beaver  Lake  hill,  Vermilion  div.,  Alta.   ..  86 

Bedell  brook,  N.B 129 

Beersville.  N.B 134,  135 

Beet.  -- 

Norway  House.  Kee 9v 

Bell.  Dr.  Robert. 

Refs   to  surveys  by,  S.  of  James  bay...90.  99 

Report  by,  on  Cobalt  dirt.,  and  north- 
wards ^^" '^a 

Work  by 1^ 

Bell  river,  Que H^.  132.  123 

Bellevin  colliery,  Alta.  ...•••• JS 

Belmon  bay,  Sturgeon  lake.  Ont 108 

Belmoo   Bay   Gold   Mining  Co.         108 

Belmore,  Ont.  ,.        .  , 

Fossils  from  Comiferous  limeAtone  of. 

Belnew.  L 

Beluga  vermontamis 

Bennett  lake.  B.C.  and  Yukon 23 

Bernard,  Mr l^» 

Betula  JenUi.                 _  ^. 

Grass  river  dl«t.  Kee 88 

Bexley  tp.,  Ont 


170 

28 

171 


124 


Biddiwell  tp..  Manitou  IsUnd.  Ont  ....  166 
Big  Bar.  Eraser  river.  B.C. 

Sand,  black,  from 15^ 

Big  Bend  mt.,  southern  Yukon 27 

Big  island.  Bay  of  Quinte.  Ont 124 

Big  Pockwock  lake.  N.S 147 

Big  Ponhook  lake,  N.S 147 

Big  Sheep  creek,  N.  of  Rossland,  B.C 82 

Big     Thing      group.     Windy     Arm      dist.. 

Yukon 24.  26 

Bighorn  Coal  basin,  R.M 72,  72 

Bighorn  creek.  Alta 72 

Bighorn  range,  R.M 70.  71 

Biotite  gneiss. 

Grass  River  dist.,  Kee 88.  90,  91 

Niplgon  Lake  dist..  Ont 104 

Birch. 

Abltibi  dist..  Que 121 

New  Brunswick,  along  Transcontlnen-  . 

tal  railway  route 190 

Nipigon  Lake  dist.,  Ont 108 

Birch,  white. 

Grass   River  dist.,   Kee 90-92 

Churchill   River   dist..   Kee 100,   101 

Birch  Camp  station,  Ont 163 

Birch  Cove.  N.S 161 

Birtle,  Man 81,82 

Blsbec,  Arizona..   .. 10 

Bismuthlte. 

Kewagama  lake,  Que 132 

Blsnuithlclte. 

Rossland  dist..   B.C 68 

Black  bay,  Lake  Superior,  Ont 161 

Black  Bear  mine.  Rossland  diet..  B.C 60 

Black  river,  N.B 132 

Blackwell,  H 144 

Black  River  formation 136 

Blanchard,  N.S 149 

Blanche  river,  Ont 112 

pnd-^    Sec  Zinc  blende. 

Blind  River.  Ont 163 

Blomidon  cape.  N.S 146 

Bloomsbury  group 182,  133 

Blue.  A 160 

Blue  Bell  mt.,  N.B 128 

Blue  Jack  claim.  Dominion  basin.  Telkwa 

dist.,  B.C 41 

Boars-back,  Pictou  co.,  N.S 145 

Bob  Lee  mine.  Rossland  dist..  B.C 60 

Bog  lake,  Halifax  co.,  N.S 147 

Boiestown,  N.B 127 

Boisse,  David 166 

Boisse,  Meynard 165 

Bolton,  L.L.,  work  by 66 

Bonanza  creek,  Klondike  river.  Yukon..  20,  21 
Bonanza  hill,  Klondike  dist.,  Yukon..  ..  20 
Boring  for  coal. 

Advisability   of.    Telkwa  valley,   B.C..    .40 

Annapolis  valley 144 

Baddeck  bay,  N.S ;    ..    ..    144 

Caraquette   (upper),  N.B 136 

Dunsinane,  N.B 136,  136 

Newville,  N.S 143 

Pictou  CO.,  N.S 146 

Similkameen  dist.,  B.C 48 

Boring  for  Iron. 

Nipisiguit  river,  N.B 137 

Boring  for  oil  and  gas. 

Alberta 164-166 

New  Brunswick,  southern 186,  137 

Bornlte. 

Capelton,  Que l80 

Hunter  basin,  Telkwa  dist..  B.C 40.  41 

Howe  sd.,  B.C 88 

Similkameen  dist.,  B.C 50,  61 


Digitized  by 


Google 


INDEX 


191 


SESSIONAL  PAPER  No.  26 


Page. 

Boston  Headquarters,  N.  of  L.  Tixnieka- 

rning,  Oot 112 

Boulders. 
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Boulder  clay. 

Great  Plains,  The 77,  78 

New  Westminster  dist..  B.C 32 

Scotland 77 

Similkameen  dist.,  B.C 45 

Boulder  creek,  Tulameen  river,  B.C 65 

Boulder     (Stoney)     lake,     Lumsden     div., 

Sask 83 

Boundary  Creek  diet.,  B.C. 

Copper  industry  of 13 

Boutilier,  N.S 149 

Bow  river.  Alia 77 

Boyd,  A.,  work  by 56 

Boyd.   W.  H..  work  by 56,  183 

Brass  creek.  Elbow  river,  Alta 153 

Braine  creek,  Yukon 170 

Braine  pass,  Yukon 170 

Brazeau   lake,  Alta 70 

Braseau  river,  Alta. 

Coal  dicoveries  in  valley  of 18 

from  near,  analysis  of 73 

Fossils  from 172 

Headwaters  of,  description 70,  71 

Breccias. 

Coast  ranges,  B.C 36 

Franklin  camp,  B.C 63 

SimilkanLeen  dist.,  B.C 49 

Timlskeming  dist..  Que 114 

Brick  clay  and  Bricks. 

Anvil  island,  B.C 82 

British  Columbia 79 

Bridgewater,  Ont 12 

British  Association 61 

Britannia  claim,  Howe  sound,  B.C 32 

Britannia  Copper  Co... 32 

Britannia  West  Copper  Co 83 

Brock,  R.  W. 
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Grass  River  dist.,  Kee 89 
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Halifax  co.,  N.S 148 

Millstone  Grit  formation,  N.B.   ..  134 

New    Brunswick,    occurrences 188 

Bulkley  river,  B.C. 

Rep.  by  Leach,  on  mining  in  valley  of.  86 
Burnt  island.     See  Mann  island. 

Burnt  River  quarries,  Somervlllo  tp.,  Ont...  125 

Burntwood  river,  Kee 87-92,  97 

Burrard  inlet,  B.C 31,  79,  80 
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B.C 40 
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Cairnee,  D.  D. 
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Grass  River  dist.,  Kee 89 

St  Bruno  mt..  Que 170 
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Grindstones. 
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Hamilton,  Ont 173 

Hamilton  vein  of  Le  Roi  No.  2 5S 
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Hay. 

Grass  River  dist.,  Kee 149 

Hay  bay.  Bay  of  Quintd,  Ont 124 

Haycock,  Ernest 19 

Hayes  river.  Kee 102 

Hay  ward,  A.  A 162 

Hazelton,  B.C 35 
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Hornblende  schist. 

Abitibi  dist..  Que 122 

New  Westminster  dist.,   B.C 82 
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Horsefly  river,  B.C 172,  174,  176 

Horton  series 140,  141 

Hosmer,  B.C 167 
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Moulton  Hill  copper  mine.  Que 161 
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Mount  Coleman,  Alta 70 

Mount  Uniacke,  N.S 147,  liO 

Mountain  structure  of  Rooky  mtns 67-71 

Mud    cr«ek    (Goat    creek),    Telkwa    river. 

B.C 87,  38 

Murphy  creek,  N.  of  Rossland,  B.C 62 

Murray  canal,  Ont 124 

Museum,  appropriation  for  specimens  for       5 
Muskegs. 

Grass  River  dist.,  Kee 98-95 

Nipigon  Lake  dist.,  Ont 108,  104,  108 

Windy  Arm   dist.,  Ykn 22 

Musquash.  N.B 181,  182 

Nacosari,  Arliona 10 

Napanee  bay.  Bay  of  Quints,  Ont 124 

Napudogan  river,  N.B 128 

Nares  lake,  Lewes  riveir,  Tkn 28,  24 

Nashwack   river,  N.B 127 

Nasina  series 28 

Natagagan  river.  Bell  riv^r.  Que..  119,  121,  122 
National  TranseontinentcU  Ry.    See  Trans- 
continental. 
Natural  gas. 

Kirkfleld.  Ont 126 

Athabaslra  river,  Alta 166 

Navy   (Stephen)   island,   l^.S 151 

Nawapltechin  river.  Que "..119,  121 

Neepawa.  Man 74 

Nelson,  B.C. 

Director's  visit  to..         8 

Nelhon  island,  B.C 34 

Nelson  river,  Kee 87,  92,   99,  178 

New  Denmark,  N/B 180 

New  Port  Churchill,  Kee 101 

New  Ross,  Lunenburg  co.,  N.S 146,  148 

New  Westminster  dist.,  B.C. 

Report  by  Le  Roy,  on  surveys  in..   ..81-34 

Newcastle,  N.B 188 

Newcombe,  Dr.  P.  C € 

Newport.  N.S 149,  151 

Newvllle,  N.S 142 

Niagara  formation. 

Tismiskaming   Lake   dist 114-116 

Niccolite. 

Cobalt  dist.,  Ont Ill 

Nichols  Chemical  Co 160 

Nickel. 

Sudbury  dist.,  Ont 13 

Cobalt  dist.,  Ont 110 

Nickel   Plate   mine,  Itosslaod   dist.»   B.C.. 9,   59 

Nicol,  Prof HI 

Nicola  river,  B.C 168 

Nicola  valley,  coal  of 48 

Nicolas.  Prank  J.     See  Editor. 

Nipigon  bay,  L,   Superior,   Ont 161 

Nipigon  lake,  Ont. 

Rep.    on    surveys    between,    and    Lac 

Seul 103-109 

Nlpislguit  river,  N.B 138 

Nipissing  Mining  Co Ill 

Nordcnekiold  river,  Ykn 29 

North  arm.  Burrard  inlet,  B.C 34 

North  lode  of  Le  Roi  mine 57 

North  mt.,  N.S 146 

Northport,  B.C 57 

Norton,  A.  O ISl 

Norton,  N.B 134,  185 

Norway  House,  Nelson  river,  Kee 90 

Nova  Scotia. 

Increasing  gold   production 13 

Nuggets. 

Silver.  Cobalt   dist.,  Ont ill 


I  Page. 

I  O'Connor,  M.  P 156 

I  O'Parrell,  P 17,  20.  181.   182 

I  0.  K.  mine,  Rossland  dist.,  B.C..    ..57,  59.    61 
O'SulUvan.  Owen. 

Rep.  by,  on  explorations  between  Split 
!•         lake   and  Port  Churchill,   Kee..    ..99-102 

Acknowledgments   to 173 

Work  by 18 

Oak  river,  Man 81 

Oats. 

St.  John  valley,  N.B 130 

Odei   (Heart)  river.  Kee 91,   92 

Odell  river.  N.B 127,   128 

Oil. 

Alberta,  rep  on  by  Denis 164,  165 

Blddiwell  tp.,  Ont 155 

New  Brunswick,  southern 136 

Oil  creek,  Alta 164,  165 

OJokl  river.  Ont 7 103.  104 

Okamagan  lake.  B.C» 153 

Okanagan  range.  B.C. .  ^ 44 

Okanagan  valley,  B.C 9 

i  Oldman  river,  Alta 165 

Oneida  tp.,  Haldimand  co.,  Ont 155 

Onemlle  creek.  Similkameen  dist.,  B.C.   ..      62 

Ontario  Department  of  Mines 7,   8 

Oriole,  Baltimore 173 

Ornamental  stooe. 

Grass  River  dist.,  Kee 89 

Orthie  ieetudinaria 170 

Orthoceratites 116 

Osman.  C.  J 187 

Otter  cre«k,  L.  Tlmlskaming.  'Que 114 

Otter  creek,   Tulameen  river,  B.C 45 

Otto    tp.,   Nipissing   dist..    Ont 112 

Outawl  lake,  Kee ,.       99 

Outawi  river,  Kee 99 

Owl  mt,.  Abitlbl  dist.,  Que 120,  122 

Pacific  Coal  Co.,  Alta 168 

Pakenham,  Ont 171 

Palaeontology. 

Reports    on   work    in,     by    Whiteaves, 

Lamibe  and  Ami 170 

Paleeozoic   Fossils,   Vol.   Ill 170 

Palliser  Coal  basin.  Rocky  mountains..  71 
Panther  river,  Rocky  mountains,  Alta.. 68,  71 
Fas,  The,  Saskatchewan  river..  ..87,  89,  96-98 
Pasayton   claim,   Similkameen   div..   B.C...      50 

Pasayton  river,  B.C 43-45 

Pass  creek.  Alta 164 

Paterson.  B.C 173 

Pea-vine. 

Vermilion  div.,  Alta 85 

Peas. 

Norway  House,  Kee 90 

Peat. 

Little  Churchill   river.  Kee 100.   101 

Great  Plains,  Alta 76 

Victoria  Road.  Ont 125,  126 

Pechuca,  Mexico 10 

Pedley,  H.,  work  by 56 

Peel  river,  Yukon 171 

Pelican   portage,   Athabaska  river 166 

Pelican   rapids.  Athabaska  river 166 

PembLna   river.    Alta 158.  16S,  169 

Pendennls,  Man 81 

Pennant  harbour,  N.S 148 

Pennsylvania,  anthracite  fields  of 40 

Penticton,  B.C 44,  174 

Perldotite. 

Tulameen  dist.,   B.C 58 

Perkins,  J 27.  28 

Perry  group 181,132 

Peter  brook,  Baddeck  bay,  N.S 144 
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Peter    Brown     creek,     Harrioanaw    river. 

Que 120 

Peterborough  co..  Out. 

Report  on  Surveys  in .*.    ..124-126 

Peteraon  lake.  Cobalt  dlst..  Out Ill 

Petrel.  Man 81 

Petroleum,    dee  Oil. 

Phileum   island.   Ottawa  river 1T7 

Phoenix,  B.C 9 

PhtfJlograptU8 184 

Picea  mariana.    Set  Spruoe.  white. 

Pich6  point,    L.   TimiBkaming,   Que.    ..115,    116 

Plckard.  C5harle« 188 

Pictou,  N.S 145 

Pictou  CO..  N.S. 

Rep.  on  surveys  in 145,  146 

Pictou  Exploration  do 145 

Piers.  Harry 145.  146,  162 

Pig-iron.    See  Iron. 
Pigments. 

Texada  island.  B.C 79 

Pin  cherries. 

New   Brunswick,   along  Transcontinen- 
tal  Railway   route 130 

Pine.  * 

Halifax  CO.,  N.S 148 

New  Westminster  dlst.,  B.C 31 

Nipigon  Lake  diet..  Ont 108 

Similkameen  dlst..   B.C 44 

Pine,  Banksian. 

Abitibi   dlst..  Que 119-121 

Grass  River  diet..  Kee 88,  9^.  93.  96.  97 

Pine,  black. 

Wheaton   River  valley.  Yukon 22 

Pine,  red  and  white. 

Nlplgon  Lake  dlst.,  Ont 109 

Pine  creek,  Alta 164 

Pink  ledge.  Westmorland  co..   N.B 137 

Pipe  lake,  Kee 89 

Pipes.  Hon.  W.  T 152 

Pipestone  lake.  Kee 90 

Plsarlnco    pen..    N.B 132 

Planorbie  parvus 172 

Plaster.     See  also  Gypsum. 

Albert  co.,  N.B 134 

Plaster  Rock,  N.B 127-130 

Platinum. 

Rossland,  B.C 61 

Tulameen  river.  B.C 53-56 

Playter.  Franklin 162 

Pleasant  pt..  Halifax  harbour,  N.S 148 

Pooley  canon.  Windy  Arm  dlst.,  Ykn.   ..  25.  26 
Poplar. 

Abitibi  dlst..  Que 119.121 

Grass  River  dist..  Kee 92,  93 

Great  Plains,  AlU 75,  80 

Lumsden  div..  Bask 88,  84 

New   Brunswick,   along  Transcontinen- 
tal Railway 130 

Nipigon  Lake  dlst..  Ont 108 

Poplar  balsam. 

Wheaton  River  valley,  Yukon ..      22 

Populus  haleamea  and  P.  tremuloides.    See 

Poplar  balsam. 
Porphyrltes. 

Abltlbl   dlst.,  Que 121 

Buckley  valley,  B.C 36 

Coast  ranges,  B.C 82.  86 

Nipigon  Lake  dlst..  Kee 106 

Similkameen   dlst..   B.C 47 

Tlmiskaming  dlst..  Que 117 

Windy  Arm  dlst.,  Yukon S3 

Porphyry. 

Nipigon  Lake  dist.,  Ont 104.  106 

Rossland.  B.C 57 
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Porphyry— Con. 

Similkameen  div.,  B.C 54 

Tlmiskaming  dlst 117 

Windy  Arm  dlst.,  Yukon 2t 

Porporlse   (White  whale). 

Jamee  bay,  Kee 108 

Port  Arthur.  Ont 14 

Port  Henry 12 

Portage  La  Prairie,  Man. 

fteport   on    explorations    between,   and 

Edmonton 81-86 

Portugese  cove.  N.S 147 

Powell  river.  B.C 31 

Pre-Cambrlan. 

Nomenclature    Committee    concerning.  12 

Tlmiskaming  dlst 114-117 

Press  bulletins,  use  of 2 

Prince  Albert,  Sask 74 

Prince  Edward  co.,  Ont. 

Report  on  surveys  in 124-126 

Prince  of  Wales  pt.,  James  bay,  Kee 102 

Princeton,   B.C 48-46,  172,  175 

Printing  Bureau,  relations  with 3 

Prlsk,  W.  J 152 

Prospect,  N.S 148 

Protoglne 90 

Providence  mine,  Greenwood.  B.C 9 

Prud'homms.  O.  E 181 

Pailophyton 141 

Ptarmigan. 

*     James  bay.  Kee 102 

Publication,   efforts   to  promote  prompt..    1.  2 

Pueblo   claim.   Whltehorse,   diet.,   Yukon..  30 

Puget  Sound  Iron  Co 38 

Pugwash.  N.S 148 

Pukalst   creek,  Thompson   river,  B.C 155 

Pulpwood. 

Grass  River  dlst.,  Kee 88.  97 

Pumpkins. 

Thomas  lake,  Alta 77 

Purmal  Bros..  Mont 77 

Pyrargyrite. 

Windy  Arm  dist.,  Yukon 25 

Pyrlte. 

See  Iron  pyrites. 
Pyroxenite. 

Similkameen   dlst.,   B.C 63 

Pyroluslte. 

New  Ross,  N.S 148 

Pyrrhotlte. 

Letlte,  N.B 137 

Rossland  dlst..  B.C 58.  62 

St.  John  valley,  N.B 129 

Tlmiskaming  Lake  dlst 114 

Tulameen   dlst.,  B.C 64,  55 

Qu'Appelle   river,  Sask 81.  82 

Quarries. 

Building  stone,   Halifax   co.,   N.S 148 

Granite.    Texada  Island,  B.C 84 

Lime.    Indian  pt.,  N.S 149 

Quarts  creek.  Indian  river.  Yukon 21 

Quartz  porphyry. 

Similkameen  dlv..  B.C - 51 

Tlmiskaming  dlst 114 

Quartsite. 

Annapolis  co.,  N.S 141 

Halifax  CO.,  N.S 149 

James  bay,  Kss 102 

New  Westminster  dlst..  B.C 81 

St.  John   CO..  N.B 133 

Similkameen  dlst..  B.C 46.  47,  51 

Tlmiskaming  dlst,.  Que 19.  114.  116 

Quebec,  Que 172 

Quebec  group 140 

Queen  Charlotte  Islands,  B.C 171 
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Queen'B  Iron  Stone  quarry 148 

Qnesnel,  B.C 36 

Qullchena.  B.C 172 

Quilchena   creek,   Nicola   valley,  B.C 158 

Quill  lakes,  Sask 82 

Quinn  point.  Lake  Tlmiskaming 118 

Quinze  river.  Que 116,  118 

Racey,  P.  A..   .. 113 

Rackla  river,  Ykn 170 

Rainbow    cla^im.     Hunrtjer    basin,    Telkwa 

diet.,   B.C 40,  41 

Ramon   claim,   Watson   River   diet.,   Ykn..       27 

Ramsay  lake,  N.S 146 

Ramsay  tp.,  Lanark  co.,  Ont 154 

Rat  creek,  L.  Manitoba,  Man 81 

Rawdon,  upper,  N.S 149 

Ray,  Colonel 163 

Rear  brook.  East  river  of  PIctou,  N.S..145,  158 

Recluse  lakes,  Kee 100 

Red  Deer  claim,  Windy   Arm*  diet.,  Ykn..       26 
Red  Deer  river,  Alta. 

description  of,  in  mountains 68 

coal  areas  in   mountains 71 

fossils  from 172 

Red  Eagle  claim.  Simllkameen  dlst,  B.C..      52 
Red  Mountain  railway,  Rossland  dlst..  B.C.      59 

Red  river,  Man 77 

Red   Star  claim,  Similkameen  div.  B.C 50 

Redpath,  Sask 82 

Reed   lake.   Grass   river   dlst.,    Kee.. 88,   89,   95 

Reid,  Bedford 137 

Reliance  Coal  Co.,  Alta '. 166 

Remmel   granodiorlte 47 

Reports,  efficient  distribution  of 1,  2 

kevillon  Bros 166 

Rhyolites. 

St.  John  CO.,  N.B 183 

Similkameen  diet.,   B.C 49,  51 

Ribstone    creek.    Battle    river,    Alta..    ..86,   86 

Richard  L.  N 181 

Riding  mt.,  Man 74 

River  des  Chutes,  N.B 128 

Riversdale,  Sask 82 

Robert,  J.  A.,  work  by..    ..19,  131,  140,  181,  182 

Robertson,  \y.  D 122,123 

Robertson,  W.  F 9,  50 

Robertson  lake,  Abitibi   dlst..  Que 120 

Robinson.  Ykn 22 

Robitaille,  0 123 

Roche  Percee,  Sask 74 

Roch«   river,   B.C 43,   44,  46-50 

Rocky  mountains. 

Rep.    by    Dowling   on    coal   areas    of.. 66-78 

Fossils  from 171 

Rocky   Mountain   Oil   Development   Co..  164,   165 
Roger    creek,    Alberni,    Vancouver    island, 

B.C 171,  173 

Ronnan,  Fred.  P 152 

Rossland,  B.C. 

Amalgamation  of  mining  interests  in..      14 

Fossils  from 173 

Report,  by  Brock  on  operations  around 

56-62 

Rossland   alkali   syenite 63,   65 

Round    lake,   Battleford  div.,  Sask 85 

Royal  Geographical   Society 19 

Ruedemaon,   Dr 170 

Rye.  wild. 

Burntwood   river  dlst.,  Kee 94 

Sackville,  N.B 134 

Sailor  Jack  claim,   Simllkameen   diet,  B.C.  60 
St.  Anthony  gold  mine.  Sturgeon  lake,  Ont. 

108,  107 
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St.  Bruno  mtn.,  Chambly  co.,  Que 170 

St.  Croix  nver,  N.S 147.  148 

St.  Elmo  mine,  RocklaAd  diflt.,  B.C 60 

St.   BugdxM,  B.C 14 

St.  John,  N.B. 

Rep.   on   surveys   around 181-139 

St.  John  river,  N.B. 

Rep.  on  surveys  io  valley  of 127-130 

St.  Lawrence  mines,  Tulameen  dlst.,  B.C. 54,  ^6 

St.  Lazare,  Man 82 

St.  Margaret  bay,  N.S 148,  149 

Salaries,  of  survey  officers,  iosufficlent..  ..'       6 

Saline  creek.  Quill  lakes,  Sask. 82 

Salmon. 

James  bay 102 

Salmon  arm.  New  Westminster  dlst,  B.C.      81 

Salmon  river,  N.B 128,  180 

Salt,  WlUlam 146 

'  Salton  sea  ' 10 

Sambro,  N.S 148 

San  Francisco 10 

Sands,  J.  M 56 

Sandstone. 

Analyses  made  of 155 

Annapolis  co.,  N.S 140 

Coast  ranges,  B.C..    .^    ....•.-..    ..      36 

Kings   CO..  N.S 141 

New   Westminster  dlst.,    B.C 31,   32 

Xipigon  Lake  diet..  Ont 106 

Pictou  CO.  N.S.. 146 

St.  John  and  vicinity,  N.B 131,-133 

Similkameen  dUt,  B.C 46,  48.  51 

.Texada  island,  B.C 82 

Tlmiskaming  dlst 114.  116 

Saranac  lake,  U.S 12 

Saskatchewan  river,  Sask.,  and  Alta. 

Coal  mlnlng^  on .* 168 

analysis  of 72 

Fossils  from 172 

Structure  of  foothills  n<ear 69,  70 

Saskatoon,  Sask 74,  82.  88,  85 

Sassaganaga  lake,  Ont 106 

Sault  Ste.   Marie,  Ont 163 

Savant  lake.  Thunder  bay  dlst,  Ont.104, 106, 107 

Sawback  fault.  Rocky  mtna 68,  70 

Saw-mills. 

Saskatchewan  river,  Alta 80 

Sawmill   brook,  Pictou  co.,  N.S 145 

Scallon  creek,   Telkwa  river,   B.C 41,^42 

Sohnobel,  W.  P 28 

Schofleld,  S.  J 66 

Scow  bay,  B.C 32 

Scranton,  W.  C 152 

Seals  Home  lake,  Abitlbl  diet..  Que.. 19,  119-123 

Seaton,  Mr 108 

SecUons. 

real  measures,  Cascade  basin,  Alta 71 

Maccan,  N.S 148 

Lewes   river,   Yukon..      29 

Goat  creek,  Telkwa  river,  B.C 87,  88 

Selenite. 

Halifax,  N.S 150 

Selwyn.  Dr.   A 164 

S6n6cal,  C.  O. 

Report  by,  on  mapping  and  engraving.  181 
Sentinel  Mountain  range.  Rocky  Mountains  70 
Sericite  schists. 

Abitibi  dist.,  Que 121 

New  Westminster  dlst.,  B.C 32 

Nipigon  Lake  dist.,  Ont 105.  106 

Serpentine. 

Rossland   dlst.,   B.C 61 

Tulameen  dlst..  B.C 55 

Windy  Arm  dist.,  Yukwi 28 

Sewer  pipes 79 
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Sexton,   Prof.  F.  H 152 

Sheep  creek,  HIghwood  river,  Alta..    ..158.  154 
Sheep  river,  N.  Saakatchewan  river,  Alta. 

69,  71.  172 

Sheet  harbour,  N.S 150 

Shields    (Shelburne)    meteorite 127 

Shore  lines. 

Great  Plains,   Alta.   and   Sask 80 

Shubenacadie  lake,  N.S 150 

Shuswap   river,   Shuswap   lake,   B.    C.    ..     154 
Shuawap  series.  , 

Similkameen  dist.,  B.C 46 

Sidney,   Man 81 

Stllery  division  of  Quebec  group 183,  140 

Silurian. 

Annapolis  co.,  N.S ,.    ..    141 

Carleton  co..  N.B 137. 

Belwood,   Ont.. 170 

St.   John    valley,   N.B 128-130 

Timiskamlng  diet U4-116 

Silver. 

Progress  of  Industry 14 

Cobalt,  Ont 7,  110-112 

Howe  sound,  B.C 32 

Mexico ,.    ..      10 

Robinson   (near),  Yukon 22 

Rossland  dist.,   B.    C 57-62 

Sturgeon  Lake  dist,  Ont 108 

Telkwa  dist.,   B.C 40 

TexcMla  island,  B.C 33 

Timiskamlng  lake,  east  of 114 

Tulameen  dist,    B.C 54 

Windy  Arm  dist.,  Yukon 24-27 

Silver  chloride. 

Windy  Arm  dist.,  Yukon 26 

Silver  lead.    See  Galena. 
Simcoe  co.,  Ont. 

Report   on  surveys   in 124-126 

Simcoe  lake,  Ont 126 

Similkameen   dist.,   B.C. 

Rep.   on,   by  CamAell ..43-55 

Similkameen    Mining    and    Smelting    Co..      54 

Similkameen   lUver.   B.C 44,   47-49,   153 

Simplon  tunnel 61 

Skagit  river,  B.C 44 

Skeena  river,   B.C 36 

Skunk 174 

Slate  quarry,  Jervis  inlet,  B.C.. 34 

Slocan  div.,  B.C. 

Director's  trip  to i..    ..  8 

Sloop  cove,  James  bay,  Kee 102 

Smaltite. 

Cobalt  dist.,   Ont 110,  111 

Smith  colliery,  Maccan,  N.S 142,  143 

Smith  sett..   Saskatoon  div.,   Sask 83 

Smooth  Rock   Island   lake,  Ont 108 

Snake  Island,  N.S 149 

Snake  river.  Yukon 171 

Sohier,  M.  L '  ..  156 

Soil. 

Great  Plains,  Man,  Sask  and  Alta..  .. 

74-76,   81-85 

NiplRon   Lake  dist.    Ont 108 

St.  John  valley.  N.B 130 

Soldier  lake,  N.S 150 

Somervllle  tp.,  Ont 126 

S.   F.   British  Columbia  Land  and  Oil  Co.  135 

South  lode   of  Le  Roi  mine 67-59 

South  Saskatchewan  river,   Sask. 

Agricultural  land  in  valley  of 74 

Spafford,  W.  L 160 

Specular  Iron  ore. 

Telkwa  dist.,  B.C 41 

Spencer,  J.  W 184 
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Spencer  cape,  N.B 132 

Spinney   brook,    near   Torbrook,   N.S..    ..    141 

SpMt  lake,  Kee 87-102 

Split  Lake  Post,  Split  lake,  Kee 100 

Spoon   island,   N.B 134 

Spreadborough,  W 172 

Springhill  mines,  N.S 143 

Spruce. 

Abitibi   dist..   Que 119-121 

Churchill  River  dist.,  Kee 101 

Grass   River   dist.,   Kee..,    ..    ..91-93.  95,  97 

Great  Plains 80 

Halifax  CO.,  N.S 148 

New  Westminster  dist.,  B.C 31 

Viplgon   Lake   dist.,   Ont 108.  109 

Porcupine  hills,  Man 74 

Similkameen  dist.,  B.C 44 

Telkwa   valley.    B.C 42 

Wheaton  River  valley,  Yukon. 22 

Spruce,  black. 

Grass   River   dist.,    Kee 88,  90,  96 

James   bay 102 

Little   Churchill  river,  Kee 100,  101 

Split  lake,  Kee 99 

Waskaiowaka  lake 100 

?pruce,  white. 

Grass  River  dist.,  Kee 88,  92-07 

Spy  hill,  Sask 82 

Squash. 

Thomas  lake,  Alta 86 

Staff 187 

Stagar,  J 27 

Stanley.  N.  B 127,  129,  ISO 

Stanley   Park,  Vanoouver,   B.C 31 

Star-flsh  (fossil). 

Trent  Vall<?y  Canal.  Ont 125 

Starr  creek,  Telkwa  river,  B.C 41,  42 

Starr  group,  Starr  creelc,  B.C 41,  42 

Staurolite. 

Halifax,    N.S.,    north   of 150 

Stephanite. 
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Lethbridge.  Alta 15 

Structural  materials. 

Progress  of  Industry 15 

Sturgeon. 
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Sunrise  creek,  Telkwa  dist.,  B.C 40 
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Surface  geology. 

Great  Plains,  Alta.,  and  parts  of  B.C.. 

report   by  Chalmers v.    ..74-80 

Sutton,  W.J 171,  178 

Swan  river,  Man 74 

Swelter  lake,  B.C 45 

Switching  lake,  Kee 100 
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Lutterworth  tp.,   Ont 124 
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Nipigon  Lake   diet..   Int 104 

Simllkameen  dist.,  B.C 47,48 
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Taber,  Alta 154,  166 
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Tacoma  Steel  Co 33,  84 

Taglsh  series 23 
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Simllkameen  dist.,  B.C 46,  50 
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Churchill  River  dlst.y  Kee 100,  101 

Grass  River  dist.,  Kee 88-92 

New  Brunswick,  along  Transcontinen- 

Ul  R'y 130 

Niplgon  Lake  dist.,  Ont 108 
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Simllkameen   dist.,    B.C 44 
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Tantalus  coal  mine,  Lewes  river,  Ykn. 

22,  23,  28-30.  153 

Taxis  river  N.B 128,  129 

Taylor,  G.  W 171 

Taylor  lake,  N.S 151 

Telkwa  Mines,  Ltd 41 

Telkwa  Mining,  Milling  and  Development 

Company 39,  42 

Telwa   river,    B.C. 

Rep.   by  Leach,  on  mining  in  valley 

of 35-42 

Temperature. 

See  also  Climate. 

Grass  River  dist.,  Kee 97,  98 

Temperatures  in  mines 60,  61 

Tenderloin  mt.,   Weet  Kooitenay,   B.C..    ..      64 
Tennycape    manganese    mine,    Hants    cc, 

N.S 154 

Ternan,  Gerald  B 162 

Terraces. 

Battleford,  Sask 75 

Praser  river,   B.C 78 

Simllkameen  dist.,  B.C 45 

Timiskaming  Lake  dist..  Que 115 

Tertiary. 

Franklin   camp,   B.C 63-65 

Simllkameen  diet..  B.C 43-49 

Tetrahedrite. 

Simllkameen  div..  B.C 50 

Windy  Arm  dist.,  Ykn 25 

Texada  island,  B.C. 

Copper  on 9 

Report,  by  LeRoy,  on  surveys  in  . .  . .  31-34 

Pigments  from  clay  on 79 

Theresa,  U.S 12 

Thorburn.    Dr.,    report   by,   on    Library 186 

Thistle  claim.  Uranus  creek,  Ykn 24,  26 

Thormanby  island.  B.C 31 
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Thomas  lake,   Vermilion  div.,   Alta 86 

Three  Brooks  stream,  N.B 128,  180 

Three  Fathom  harbour,   N.S 151 

Timber. 

Abitibi  dist..  Que 119-121 

Grass  River  diet.,  Kee 88-97 

Great  Glacier,  The  *. 80 

Halifax  CO.,  N.S 148 

New  Brunswick,  along  Transcontinen- 
tal R'y 130 

New  Westminster  dist..  B.C 31 

Nipigon  Lake  dist.,  Ont 108.  109 

Simllkameen   dist.,  B.C .44 

Telkwa  valley,  B.C 42 

Timiskaming  dist.,  Ont 112 

Tulameen  dist.,  B.C 56 

Windy  Arm  dist.,  Ykn 22 

Timiskaming   lake,  Ont.   and  Que. 

Notes   by  Bell,   on  country  N.  of..    .\     112 
Report  by  Barlow,  on  country  east  of 

113-118 

Tinstone 146 

Tip- top  copper  mine,  Ont 163 

Titaniferous  Iron  ore. 

Gooderham,  Ont 12 

Toblque  river,  N.B 127-130 

Tomatoes. 

The  Pas,  Saskatchewan  river 97 

Toney  river,  Pictou  co.,  N.S 144 

Topography. 

Timiskaming  lake,  east  of 113,  114 

Topbrook  mln«a,  N.S 140,  141 

Torrance  bay,  N.S 148 

Touchwood.  Sask 82.  83 

Tourmaline. 

Halifax,  N.S„  north  of 16J 

New   Ross,   N.S 148 

Townsend,  Joseph 170 

Trachytes. 

Franklin  camp,  B.C 63 

Simllkameen  dist.,  B.C 49 

Trail,  B.C 14 

Tramping  lake,  Sask 84 

Tranqullle  river,  B.C 174 

Transcontinental  Development  Syn 38-49 

Transcontinental  Railway. 

Rep.    by   Collins    on    surveys    along, 

between  L.  Nipigon  and  Lac  Seul.103-109 
Rep.    by   R.    A.    A.    Johnston    on   sur- 
veys alon^,  in  N.B 127-130 

Rep.   by  W.   J.   Wilson,   on   surveys 

along,   in  Pontlac  co..  Que 119-123 

Trees. 

Assean  lake,  Kee 99 

Churchill  River  dist..  Kee 100,  101 

James  bay 102 

Lumsden  div.,  Sask.   ,, 83 

Tremblay,  A. 147 

Trent  Valley  canal,  Ont 12.>,  173 

Trenton,  Pictou  co..  N.S 145 

Trenton  formation. 

Kirkfleld.  Ont 126 

Trent  Valley  canal,  Ont 126 

Trethewey  silver  mine.  Cobalt,   Ont 116 

Triangle    Fraction    claim,    Simllkameen 

dist.,  B.C 52 

Tripolite. 

Pukaist   crek,   B.C 156 

Wood  creek.  Highland  valley,  B.C.    ..    166 
Trout. 

Grass  River  dist.,  Kee 96 

James  bay,  Kee 102 

Tufts,   Harold  F 140,142 

Tulameen  river,  B.C 45,  49.  174.  17Jx 

Tweed,  Ont 12 
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Twelvemlle  river,  Ykn 21 
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Ulrlch,   Dr.  W 170 

Uniacke  lake,  N.S 147,  160 

Union   mines,   Annie   lake,   Tkn 28 
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Uranus   creek.   Windy  Arm  diet.,  Ykn.    ..      26 

Urquhart,   Miss  Bessie 187 

Utica  formation. 

St.   Bruno  mt..  Que 170 

Valhalla   granite 63,  65 

Van  Hlse,  Prof.  C.  R 12 

Vancouver,   B.C 9 

Vancouver  island,  B.C. 

Surface  deposits  of 78 

Vancouver  Quarry  Co 34 

Vancouver  series 81.  32 

Vankougha«t   ty..   Ont 163 

Vault    claim,    Pooley    cidion.    Windy    Arm 

dist.,  Ykn 24-26 

Vegetables. 

Norway  House,  Kee 90 

Pas   The,   Saskatchewan   river 97 

Split  lake,  Kee 90 

Touchwood,  Sask 82 

Venus  claims.  Windy  Arm  dist.,  Ykn.   ..  24-26 

Vermilion  Forks  Development  Co 48,  49 

Vertebrate  Paleeonotology 174-176 

Vetch. 

Burntwood  River  dist..  Kee 94 

Vermilion  div..  Alta 86 

Victoria  co..  N.B. 

Report  on  surveys  in 127-130 

Victoria  Museum 6,  6 

Victoria   Road,   Ont 126 
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North   mt.,   N.S 146 
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Wages. 
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Walters.  H.  L 156 
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river.  B.C 42 

War  Eagle  mine,  Rossland.  B.C 14,  67-69 

Waresco    claim,    Hunter    basin,    Telkwa 

dist.,  B.C 41 

Waskalowaka  lake,  Kee 90,  99,  100 

Water. 

Cambridge  tp..  Ont.,  analjrsls  made  of.    154 
Notes   on   supply   of.   In   the  Great 

Plains 79,  80 

Shuswap  river.  B.C.,  analysis  made  of.    164 
Water-power. 

Miles  cafion,  Ykn 90 

Niplgon  Lake  dist.,  Ont 109 

Powell   river,    B.C 21 

Wuskwatlm  lake,   Kee 98 
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James  bay,  Kee 102 
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Whlteshore  lake.   Sask 84 

Whynton.  B.C 24 

Wllllamburgh  sett.,  N.B 180 

Wllllmott,  C.  W 6,  166,  187 

Wlllowbrook,   Sask 7 82 

Willows. 

Grass  River  dist.,  Kee.    : 87,  92 

Vermilion   dist.,    Alta 76 

Great   Plains 80 
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672.  Timiskaming  map-sheet,  by  A.  E.  Barlow.     1896.     (30c.)     (In  Vol.  10.     80o.) 
707.  Eastern  townships.  Three  Rivers  sheet,  by  R.  W.  Ells.     1898.     (20c.) 
739.  Argenteuil,  Wright,  Labelle  and  Pontiac  counties,  by  R.  W.  EUs.     1899.     (25c.) 

(See  No.  789,  Ontario). 
788.  Nottaway  basin,  by  R.  BeU.     1900.     (15c.) 
863.  WeUs  on  Island  of  Montreal,  by  F.  D.  Adams.     1901.     (80o.) 
923.  CUbougamou  region,  by  A.  P.  Low.     1905.     (10c.) 

UNGAVA  AND  LABRADOR. 

217.  Hudjson  Strait  and  Bay,  by  R.  BeU.     1885.     (15c.) 

267.  James  Bay  and  east  of  Hudson  Bay,  by  A.  P.  Low.     1887-88.     (25e.) 
r»84.  Labrador  Peninsula,  by  A.  P.  Low.    1895.     (30c.) 
r»57.  Richmond  Gulf  to  IJngava  Bay.  by  A.  P.  Low.     1896.     (10c.) 
G80.  Hudson  Strait  (south  shore)  and  Ungava  Bay,  by  A.  P.  Low.) 

1898.     (15c.)  \  Bound  together. 

713.  Hudson  Strait  (north  shore),  by  R.  BeU.     1898.     (20c.)         ) 
778.  Hudson  Bay,  east  coast,  by  A.  P.  Low.     1901.     (25c.) 
619.  Kastapoka  Islands,  Hudson  Bay,  by  A.  P.  Low.     1901.     (lOo.) 
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NEW  BRUNSWICK  AND  NOVA  SCOTIA. 

218.  Western  New  Brunswick  and  Eastern  Nova  Scotia,  by  R.  W.  Ells.    1885.  (20o.) 

219.  Carleton  and  Victoria  cos.,  bv  L.  W.  Bailey.     1885.     (20c.) 

242.  Victoria,  Restigouche  and   Northumberland  counties,  N.B.,  by  L.  W.  Bailey 
9*.  and  W.  Mclnnes.     1886.     (10c.) 

243.  Guysborough,  Antigonish,  Pictou,  Colohester  and  Halifax  counties,  N3.,  by 

Hugh  Fletcher  and  E.  R.  Faribault.         1886.     (25c.) 
269.  Northern  portion  and  adjacent  areas,  by  L.  W.  Bailey  and  W.  Molnnes.  1887-88. 
(26c.) 

330.  Temiscouata  and  Rimouski  counties,  by  L.  W.  Bailey  and  W.  Mclnnes.     1890-91. 

(10c.) 

331.  Pictou  and  Colchester  counties,  N.S.,  by  H.  Fletcher.     1890-91.     (20c.) 
358.  Southwestern  Nova  Scotia  (PreUminary).  by  L.  W.  Bailey.     1892-93.     (10c.) 
628.  Southwestern  Nova  Scotia,  by  L.  W.  Bailey.     1896.     (20c.) 

661.  Mineral  resources,  N.B.,  bv  L.  W.  Bailey.     1897.     (lOo.) 

New  Brunswick  geology,  By  R.  W.  Ells.     1887.     (10c.) 
797.  Cambrian  rocks  of  Cape  Breton,  by  G.  F.  Matthew.     1900.     (60o.) 
799.  Carboniferous  system  in  N.B.,  by  L.  W.  Bailey.     1900.     (lOo.) 
f  803.  Coal  prospects  in  N.B.,  by  H.  S.  Poole.     1900.     (lOo.)  )  t»^,^j  *^.^u^ 
871.  Pictou  coal  field,  by  H.  8.  Poole.     1902.     (10c.)  /  ^^'^^  together. 

IN  PRESS. 
905.  The  Cruise  of  the  Nephme,  by  A.  P.  Low.     1905.     ($2.00) 

^)  IN  PREPARATION. 

K.)  Rossland  district,  B.C.  (full  report),  by  R.  W.  Brock. 

t)  Report  on  Pembroke.  Ont.,  sheet,  by  R.  W.  Ells. 

Report  on  Prince  Edward  ooimty,  Brookville  and  Kingrton  map  sheet,  by  R. 
W.  Ells. 

Report  on  Cornwall  sheet,  by  R.  W.  Ells. 

Report  on  Cascade  Coal  Basm,  by  D.  B.  Dowling. 

Mineral  Resources  Bulletin,  Barytes,  by  H.  S.  Pool*. 
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To  His  Excellency  the  Bight  Honauraible  Sir  Albert  Henry  George,  Earl  Orey,  Via- 
count  Hawick,  Baron  Qrey  of  Howick,  a  Baronet,  O.OJl.O.,  dto.,  Ac,  Jkc,  Gov- 
emor  General  of  Canada. 

May  it  Please  Your  Ezoellenoy, — 

The  undersigned  has  the  honour  to  lay  before  Your  Excellency,  in  compliance 
with  6-7  Edward  VII.,  chapter  29,  section  18,  the  Summary  Beport  of  the  operations 
of  the  (Geological  Survey  during  the  year  November  30,  1906,  to  November  30,  1907. 

WILLIAM  TEMPLEMAN, 

Minister  of  Mines. 
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Hon.  Wm.  Templehan, 

Minister  of  Mines, 

Ottawa. 

Sm, — ^I  have  the  honour  to  submit  herewith  the  Acting  Director's  Summary  Kejwrt 
of  the  operations  of  the  Geological  Survey  during  the  year^November  30,  1906,  to 
November  30,  1907. 

I  am,  sir. 

Your  obedient  servant, 

J.  F.  WHITEAVES, 

Acting  DeptUy  Minister, 
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SUMMAEY  EEPOET 


OF   THE 


GEOLOGICAL  SURVEY  OF  CANADA 

FOR  THE   CALENDAR  YEAR  1907 


J.  F.  Whiteaves,  Esq., 

Acting  Deputy  Minister, 
Department  of  Mines. 

Sm, — ^As  Acting  Director  I  have  the  honour  to  submit,  herewitn,  the  Summary 
Keport  of  the  Geological  Survey  of  Canada  for  the  Calendar  year  1907. 

The  prompt  publication  of  last  yearns  Summary  Seport^ — ^which  was  iasyed  within 
ten  days  of  the  close  of  the  year — elicited  favourable  conmient  from  the  daily  and 
scientific  press  of  the  Dominion.  Such  speedy  issue  is  only  possible  if  the  maps  and 
plans,  which,  for  some  years,  have  accompanied  the  Survey's  Summary  Eeports,  be 
discarded.  But,  the  manner  in  which  last  year's  report  was  received  by  the  press 
and  public,  leaves  no  doubt  that  prompt  publication,  without  maps  and  plans,  is  pre- 
ferred to  the  later  issue,  with  those  accessories  included.  On  this  account,  it  has  been 
decided  to  again  publish  the  report  at  the  earliest  possible  moment,  that  is,  directly 
the  field  officers  are  able  to  furnish  an  account  of  their  season's  work. 

The  scheme,  inaugurated  by  Dr.  Low  last  season,  of  distributing  free  of  charge  to 
bona  fide  applicants  in  Canada,  any  report  that  might  prove  of  economic  or  scientific 
interest,  has  met  with  marked  success.  Applications  for  the  Survey's  reports  have  been 
much  more  nxmierous,  with  the  result  that  the  work  done  by  this  Department  is  be- 
coming better  known  and  more  widely  recognized.  For  two  of  the  most  detailed  re- 
ports issued  by  the  Survey  of  recent  years,  namely  the  report  on  the  region  west  of 
Lake  Timiskaming,  ^d  the  Bulletin  on  Nickel,  there  was  so  large  a  demand  that  the 
editions  entirely  ran  out,  and  it  became  necessary  to  order  reprints.  Owing  to  the 
decision  to  bring  the  accompanying  maps  up  to  date,  both  geologically  and  topographi- 
cally, the  issue  of  these  reprints  has  been  unduly  delayed,  but  the  Bulletin  on  Nickel 
was  published  a  few  days  ago  and  the  Timagami  District  report  should  appear  in 
January. 

The  problem  of  quickly  supplying  the  interested  portion  of  the  public  with  the 
information  collected  by  the  Survey  is  one  of  considerable  difficulty,  but  the  efforts, 
outlined  in  last  year's  Summary,  to  secure  both  greater  promptness  in  the  publication, 
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of  such  information  and  the  efficient  distribution  of  the  same,  have  been  marked  by 
encouraging  success  and  warrant  further  endeavour  along  similar  lines. 

VIOTORIA  MEMORIAL  MUSEUM. 

In  view  of  the  early  completion  of  this  museum,  efforts  are  being  made  by  this 
Department  to  procure  specimens  of  some  of  the  larger  and  rarer  mammalia,  Ac.,  of 
the  Dominion.  Mr.  Joseph  Keele,  who  is  (wintering  on  the  Upper  Pelly  riyeor,  has 
been  particularly  instructed  to  obtain  representative  specimens  of  tiie  northern  mam- 
malia, and  advices  received  from  him  before  die  winter  set  in  leport  that  good  for* 
tune  had  attended  his  efforts.  Arrangements  are  also  being  made  to  secure  specimens 
from  other  districts. 

THE  MINERAL  INDUSTRY. 

Particulars  of  the  mineral  production  of  Canada,  which  have  heretofore  been 
published  in  this  report,  will  be  found  in  the  report  of  the  Mines  Brandi  to  which  the 
mining  statistical  staff  has  been  transferred. 

The  activity  in  the  mineral  districts  of  Canada  during  the  past  year,  noticeably 
in  the  region  about  Cobalt  and  northward  to  and  along  the  line  of  the  Grand  Trunk 
Pacific  railway,  has  resulted  in  a  pressing  demand  for  geological  information  concern- 
ing these  districts.  The  northern  part  of  the  provinces  of  Ontario  and  Quebec  and 
the  central  portion  of  British  Columbia  are  now  calling  for  a  large  amount  of  geo- 
logical investigation.  New  Brunswick  and  Nova  Scotia  are  also  demanding  that  more 
attention -be  given  to  the  development  of  their  natural  resources.  This  rapid  opening 
up  of  the  country,  and  growth  of  the  mineral  industry,  must  be  met  by  a  correspond- 
ing increase  in  the  activity  of  the  Geological  Survey.  To  meet  this  growing  demand 
for  geological  information,  an  increase  in  the  appropriation  for  the  Survey  and  an 
addition  to  the  strength  of  its  technical  staff  are  urgently  needed. 

FIELD  ASSISTANTS. 

The  system,  inaug^urated  last  year,  of  employing  as  field  assistants,  chosen  stu- 
dents from  the  scientific  schools  of  Canada  worked  very  satisfactorily  and  promises 
well,  both  for  the  Geological  Survey,  which  gains  promising  recruits  for  future  em- 
ployment, and  for  the  men  themselves,  who  are  enabled  to  obtain  practical  experience 
in  the  field  while  pursuing  their  college  courses. 

MINERAL   OOLLECTIONS   FOR   EDUCATIONAL   INSTITUTIONS. 

The  improved  educational  collections  of  minerals  enclosed  in  suitable  cabinets, 
the  distribution  of  which  to  the  High  schools  of  the  country  was  begrun  last  year, 
have  been  highly  appreciated  by  the  communities  into  which  they  have  gone  and 
their  educational  value  will  be  very  great.  The  arrangement  and  distribution  of  simi- 
lar collections  will  be  continued  in  the  coming  year.  Particulars  of  this  distribution 
will  be  found  on  a  later  page. 

THE  LABORATORY. 

In  the  chemical  laboratory  the  operations  were  conducted  by  Dr.  G.  C.  Hoffmann, 
up  to  the  time  of  his  retirement  on  April  1,  assisted  by  Mr.  F.  G.  Wait  ;  and  since 
that  date  by  Mr.  F.  G.  Wait,  assisted  by  Mr.  M.  F.  Connor. 
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The  specimens  submitted  to  examination  have  been  of  the  same  varied  character 
as  in  former  years,  and^  in  reporting  upon  them,  an  endeayour  has  been  made  to  make 
the  results  as  practical  as  possible. 

OBNKBAL  INI^Z. 

The  General  Index  of  the  Survey'e  publications,  which  is  a  continuation  of  th^ 
Index  brought  by  Mr.  Bowling  up  to  1884,  went  to  press  in  May  and  is  now  very  near 
oompktiony  960  pages  out  of  a  probable  1,050  having  been  struck  off.  The  com- 
piler has  included  in  the  work  a  great  deal  more  than  the  contract  rendered  com- 
pulsory, with  the  result  that  the  usefulness  of  the  book  has  been  very  largely  en- 
hanced. The  scheme  of  this  Index,  with  its  sub-divisions  handled  in  such  a  manner 
as  to  assure  references  being  easily  found,  is  excellent,  and  the  typography,  so  essen- 
tial a  feature  in  a  book  of  this  kind,  is  one  of  the  best  pieces  of  work  ever  turned  out 
by  the  Printing  Bureau. 

WORK  ON  TERTIARY  PLANTS  OF  BRITISH  OOLUMBU  AND  WESTERN   OANADA. 

During  the  past  year  Dr.  Penhallcw  received  from  Mr.  L.  M.  Lambe,  of  the  Geo- 
logical Survey,  a  very  extensive  collection  of  Tertiary  plants  from  various  localities 
in  British  Columbia.  The  study  of  this  important  material  necessitated  a  complete 
review  of  all  the  work  previously  done  with  respect  to  the  Tertiary  flora  of  Western 
Canada,  embracing  that  already  reported  upon  by  Sir  William  Dawson  with  respect 
to  the.  Lignite  Tertiary  of  Saskatchewan  and  Mackenzie  river,  as  well  as  the  work  of 
Heer,  and  the  study  of  plants  derived  'from  British  Columbia.  The  floras  thus  sur- 
veyed have  been  co-ordinated  with  the  work  of  Lesquereux,  Newberry  and  others,  upon 
the  Tertiary  floras  of  the  United  States.  There  has  also  been  brought  imder  considera- 
ation  a  detailed  discussion  of  the  cause  of  the  combustion  of  beds  of  ligrnite.  In 
both  of  these  respects  conclusions  have  been  reached  which  seem  to  offer  satisfactory 
explanations  and  which  establish  the  probable  positions  of  the  various  Tertiary  beds 
in  Canada. 

It  has  been  found  that,  so  far  as  explored,  all  of  the  Tertiary  rocks  belong  to 
horizons  which  extend  from  the  Lower  Eocene  to  the  Oligocene,  or  possibly  to  the 
Lower  Miocene. 

INTERNATIONAL  OOMMrTTEE  ON  CORRELATION  OF  THE  PRE-OAMBRIAN  ROOKS. 

Reference  was  made  in  last  year's  Summary  Eeport  to  the  progress  of  the  work 
of  the  International  Nomenclature  Committee,  consisting  of  Mr.  F.  D.  Adams,  A.  E. 
Barlow,  A.  P.  Coleman,  H.  P.  Cushing,  J.  F.  Eemp  and  C.  R.  Van  Hise,  and  it  was 
stated  that  a  rejwrt  by  the  committee  would  be  shortly  issued. 

The  report,  under  the  title  '  Report  of  a  special  committee  on  the  correlation  of 
the  Pre-Cambrian  rocks  of  the  Adirondack  mountains,  the  original  Laurentian  area 
of  Canada  and  Eastern  Ontario,'  was  published  in  the  Journal  of  Geology,  VoL 
XV.,  No.  3,  April-May,  1907. 

After  a  resum^  of  the  geology  of  each.area  the  following  conclusions  are  published 
as  tie  recommendations  of  the  committee  covering  correlation  and  nomenclature. 
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REOOMHENDATIONS  OF  THE  OOMHITTEE  OONOERNINO  OOREELATION  AND  NOMENCLATURE. 

''The  committee  considers  that  over  the  whole  area  covered  by  their  investiga- 
tions— namely,  the  Adirondack  mountains,  that  portion  of  Eastern  Ontario  (which 
they  examined,  the  'Original  Laurentian  areas'  in  the  province  of  Quebec  and  its 
continuation  to  the  east  as  far  as  the  Biver  St.  Maurice — the  Pre-Gambrian  sedimen- 
tary development  is  represented  by  one  great  series.  This  series  is  essentially  iden- 
tical in  petrographical  character  throughout  the  whole  region. 

The  only  locality  where  the  possible  (Goldman  would  say  probable)  existence  of 
a  second  unconformable  sedimentary  series  was  sugggested  by  the  facts  observed,  was 
that  on  the  Queensboro  road,  east  of  Madoc,  Ontario.  It  is,  however,  still  a  matter 
of  xmcertainty  as  to  whether  tiie  conglomerate  here  developed  marks  the  base  of  an 
overlying,  infolded,  unconformable  series  or  not. 

In  Logan's  original  classification  of  the  Laurentian  this  term — apart  from  the 
Upper  Laurentian  which  was  proved  to  be  composed  essentially  of  anorthosite  intru- 
sions— included  two  series  differing  in  character,  namely,  the  Lower  Orthodase  (Fun- 
damental Qneiss)  and  the  Grenville  series.  Kow  that  investigations  have  shown  that 
these  two  series  differ  in  origin,  one  being  essentially  a  great  development  of  very 
ancient  sediments,  and  the  other  consisting  of  great  bodies  of  igneous  rock  intruded 
through  them,  it  becomes  necessary  to  separate  these  two  developments  in  drawing 
up  a  scheme  of  classification. 

As  the  great  intrusions  of  gneissic  granite,  forming  what  has  been  termed  the 
'  Fundamental  Qneiss,'  have  an  enormously  greater  areal  development  than  the  overly- 
ing sedimentary  series,  constituting,  as  they  do,  a  very  large  part  of  the  whole  nortti- 
em  protaxis,  the  committee  recommend  that  the  term  'Laurentian'  be  restricted  to 
this  great  development  of  igneous  gneisses.  The  nomenclature  suggested  for  the  Pre- 
Gambrian  rocks  of  this  eastern  region  will  thus  conform,  so  far  as  the  use  of  this 
term  is  involved,  with  that  suggested  by  the  %)ecial  Gommittee  for  the  Lake  Superior 
region.' 

For  the  overlying  sedimentary  series  the  committee  recommend  the  adoption  of 
the  name  '  Grenville  series,'  as  it  is  the  name  originally  given  by  Logan  to  the  series 
as  typically  developed  about  die  township  of  Grenville  in  the  '  Original  Laurentian 
area '  on  the  north  shore  of  the  Ottawa  river,  in  the  province  of  Quebec,  between  the 
cities  of  Montreal  and  Ottawa.  The  term  '  Hastings  series '  in  the  opinion  of  the  Gom- 
mittee should  be  abandoned  as  a  serial  name,  seeing  that  the  development  to  which 
this  name  was  applied  by  Logan  is  merely  the  (Jrenville  series  in  a  less  altered  form, 
as  Logan  in  giving  the  name  had  conjectured  was  probably  the  case.  The  committee, 
however,  liiink  that  it  may  in  some  cases  be  advantageously  employed  as  a  qualifying 
term  to  designate  the  less  highly  altered  phase  of  the  Grenville  series,  which  may 
thus  be  referred  to  as  the  'Hastings  phase'  of  the  Grenville  series. 

In  Canada  this  Grenville  series  everywhere  on  going  north  is  invaded  by  and 
frays  away  into  the  great  Laurentian  batholiths,  while  in  the  Adirondacks  it  is  cut 
to  pieces  by  the  great  intrusions  of  that  area  which,  when  worked  out  in  detail,  may 
prove  also  to  have  a  more  or  less  similar  batholithic  form. 

The  following  succession  in  this  region  is  therefore  recognized  and  adopted  by 
the  committee  : — 

r        Oambrian — ^Potsdam  sandstones,  &c. 
(Unconformity). 
Pre-Gambrian,  Grenville  series. 

(Intrusive  contact). 
Laurentian. 

The  committee  consider  that  it  is  inadvisable  in  the  present  state  of  their  know- 
ledge to  attempt  any  correlation  of  the  Grenville  series  with  the  Huronian  or  Kee- 
watin,  so  extensively  developed  in  the  region  of  the  Great  lakes.  The  Grenville  series 
has  not  as  yet  been  found  in  contact  with  either  of  these,  and  until  this  has  been  done 
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and  the  relations  of  the  several  series  have  been  carefully  studied,  their  relative  strat- 
igiraphical  position  must  remain  a  mere  matter  of  conjecture." 

WORK  OF  THE  FIELD  OFFIOERS. 

There  were  in  the  field,  last  season,  20  parties.  In  addition  to  the  regular  officers 
of  the  Survey,  3  gentlemen  were  engaged  for  the  summer  on  special  work,  namely: — 
Messrs.  Hunter,  Bancroft  and  Dresser. 

The  following  is  a  short  synopsis  of  the  work  performed  in  the  field.  It  is 
followed,  as  usual,  by  the  Summary  reports  of  the  field-officers  themselves. 

With  the  exception  of  a  short  period  spent  in  the  Kocky  mountains,  Mr.  R.  Q. 
McCONNELL  was  engaged  in  investigating  the  geology  and  economic  features  of  the 
copper-bearing  rocks  in  the  vicinity  of  Whitehorse,  Yukon.  In  this  work  he  was 
assisted  by  Mr.  Maclaren,  topographer,  who  obtained  data  for  and  is  now  compiling  a 
contour  map  of  the  district.  Mr.  Haughton  acted  as  geological  assistant.  A  report 
on  the  district,  illustrated  by  maps  and  sections,  is  now  being  prepared  and  will  be 
sent  to  press  shortly. 

Mr.  D.  D.  CAIKNES  continued  his  explorations  in  the  southern  i)ortion  of  the 
Yukon,  chiefly  between  Whitehorse  and  Tantalus,  where  coal  and  copper  were  being 
largely  developed.  The  serious  fall  in  the  price  of  copper  will  temporarily,  at  least, 
retard  mining  in  this  district. 

Mr.  JOSEPH  KEELE  was  commissioned  to  make  an  exploratory  investigation  of 
a  hitherto  little  known  region  situated  for  the  most  part  between  lats.  62^  and  68^,  but 
which  also  includes  that  portion  of  the  Yukon  drained  by  the  Upper  Pelly  and  its 
tributaries,  the  Hoole,  Eoes  and  Eitza  rivers. 

Mr.  Keele,  who  is  wintering  on  the  Upper  Pelly,  writes  that  he  can  find  no  trace 
of  the  existence  of  an  active  volcano  that  prospectors,  returning  from  this  district, 
have  reported  among  the  mountains  near  the  source  of  the  Pelly. 

Mr.  J.  AUSTEN  BANCROFT  was  engaged  to  explore  that  portion  of  the  coast 
of  British  Columbia  extending  from  Powell  river  to  Kingcome  inlet,  including  the  ad- 
jacent islands.  This  survey  is  a  continuation  of  that  carried  on  by  Mr.  O.  E.  LeRoy 
during  the  summer  of  1906.  At  the  time  of  Mr.  Bancroft's  visit  a  considerable  amount 
of  copper  prospecting  was  in  progress. 

Mr.  W.  W.  L£!ACH  continued  his  investigations  in  the  Bulkley  valley.  He  reports 
that  of  the  comparatively  few  new  mineral  locations  taken  up,  the  majority  are  situ- 
ated on  the  headwaters  of  the  Zymoetz  river  or  in  the  Babine  mountains. 

Work  on  the  coal  properties  of  the  Telkwa  river  has  practically  been  stopped 
until  the  route  of  the  Grand  Trunk  Pacific  has  been  definitely  decided  on.  Several 
new  areas  of  coal  land  have  been  discovered,  one  in  particular  on  Coldstream  giving 
promise  of  becoming  of  importance. 

Owing  to  the  wrecking  of  all  the  steamers  on  the  Skeena  provisions  were  scarce 
and  expensive,  adding  much  to  the  difficulties  of  prospecting.  • 

Mr.  CHARLES  CAMSELL  was  engaged  entirely  in  work  of  an  economic 
nature  in  the  gold  mining  camp  of  Hedley,  B.C.  The  Nickel  Plate  mine  at  Hedley 
is  the  most  important  mine  in  this  part  of  southern  British  Columbia,  and  is  at  present 
the  largest  producer  of  gold  alone  in  the  whole  province.    Besides  preparing  a  topo- 
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graphical  map  of  the  camp,  the  geological  work  waa  devoted  primarily  to  a  atudy  of 
the  ore  deposits  and  the  examination  of  mineral  claims.  It  is  hoped  to  complete  this 
work  early  next  season. 

The  WRITER  and  Mr.  W.  H.  BOYD  were  employed  in  extending  the  mapping 
of  the  Lardeau  district  and  in  completing  the  1,200  foot  sheet  of  the  Rossland  camj^ 
Kr.  Boyd  also  paid  a  visit  to  the  Similkameen  district  to  start  a  topographical  survey 
of  that  region. 

Mr.  D.  B.  DOWIINQ  was  mainly  engaged  in  obtaining  more  details  of  the  coal 
areas  north  of  the  Saskatchewan  river,  where  he  had  discovered  several  seams  of  coal 
the  previous  season.    He  also  made  an  examination  of  the  Athabaska  valley. 

Mr.  G.  S.  MALLOCH  was  engaged  in  completing  the  photo-topograi»hic  surv^  of 
the  Cascade,  Palliser,  and  Costigan  coal  basins,  in  which  work  he  had  been  engaged 
while  acting  as  Mr.  D.  B.  Bowling's  assistant  in  the  previous  year.  The  survey  was 
carried  northwest  from  Panther  creek  to  the  Olearwater  river. 

Mr.  WILLIAM  MoINNES  was  instructed  to  make  an  exploration  of  the  tract  of 
country  in  the  province  of  Saskatchewan  lying  south  of -the  Saskatchewan  river  and 
north  of  the  Prince  Albert  branch  of  the  Canadian  Southern  railway.  This  was  vir- 
tually an  extension  of  the  work  done  last  year  along  the  proposed  Hudson  Bay  Rail- 
way route.  Mr.  Mclnnes  reports  laige  areas  of  very  excellent  agricultural  land  that  is 
now  not  too  far  from  a  railway  to  be  available  for  settlement.  The  interesting  beds  of 
bituminous  shales  referred  to,  though  not,  probably,  where  seen,  of  present  economic 
value,  may  lead  to  discoveries  of  greater  commmercial  interest. 

Prof.  JOHN  MACOUN  spent  six  weeks  in  western  Ontario  collecting  wood  speci- 
mens and  i>hotographs  of  trees,  and  five  weeks  along  the  Qasp6  coast  collecting  sea- 
weeds. 

Mr.  W.  H.  COLLINS  was  engaged  in  a  continuation  of  exploratory  work  along 
the  National  Transcontinental  railway  westward  from  Savanne  lake  for  180  miles. 
That  area  consists  of  Laurentian  and  Keewatin  formations,  the  former  containing 
feldspar  and  muscovite,  the  latter  iron,  pyrite,  and  free  gold.  The  agricultural  possi- 
bilities are  fair  in  the  southern  portion  and  the  timber  is  much  more  valuable  than 
that  of  the  country  to  the  east. 

Dr.  ROBERT  BELL  was  engaged  in  the  region  north  of  Sault  Ste.  Marie,  and  in 
the  area  comprised  in  the  Mississagi  sheet,  in  order  to  complete  the  topographical  work 
and  delineate  the  geological  formations.  This  work  was  particularly  necessary  in 
order  to  finish  the  first  surveys,  which  he  made  in  that  district  some  years  ago. 

Mr.  a.  F.  hunter  was  employed  in  the  district  between  Georgian  bay  and  the 
Ottawa  river,  in  tracing  the  high-level  shorelines  at  1,040  feet  and  1,430  feet  around 
the  high  ground  in  the  vicinity  of  Algonquin  park. 

Mr.  W.  a.  JOHNSON  continued  the  mapping  of  the  Simcoe  and  Peterborough 
area,  on  which  only  a  small  amoimt  of  work  had  hitherto  been  done  by  the  Survey. 

Apart  from  his  work  in  connexion  with  the  coal  tests,  mentioned  in  another  i>art 
of  this  report,  Mr.  THEO.  DENIS  spent  some  time  in  the  examination  of  mineral 
deposits  and  occurrences  in  the  region  covered  by  the  eastern  part  of  the  Bancroft 
sheet  of  Drs.  Adams  and  Barlow.    This  was  done  in  order  to  fill  some  gaps  in  the 
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report  on  the  legion,  which  is  now  ready  for  the  printer,  and  to  bring  up  to  date  the 

information  conoeming  the  working  mines  and  the  mineral  discoveriee  in  the  district. 

Mr.  Denis  was  particularly  impressed  with  the  possibilities  of  the  marble  deposits, 
from  which  a  great  many  varieties  of  omameiftal  atones  could  easily  be  obtained  along 
the  northern  part  of  the  Central  Ontario  railway,  between  L'Amable  station  and 
Bancroft. 

At  the  present  time  the  building  of  large  edifices  is  extensively  going  on  in  eastern 
Oanada,  and  the  attention  of  architects  may,  to  great  advantage,  be  called  to  the  ap- 
parently unlimited  supplies  of  various  marbles  which  could  be  extracted  for  decorativ  e 
purposes. 

Mention  may  also  be  made  of  the  large  deposit  of  sodalite  which  is  now  being 
developed  near  the  town  of  Bancroft.  The  company  owning  it  will  soon  be  in  a  posi- 
tion to  put  on  the  market  a  beautiful  ornamental  stone,  of  various  shades  of  blue, 
which  takes  a  very  high  poliah  and  is  eminently  well  suited  for  decorative  purposes. 
At  the  time  of  Mr.  Denis'  visit  to  the  district,  metalliferous  mining  was  represented 
by  the  active  operations  of  the  Mineral  Range  Iron  Company,  at  Beissemer,  Hastings 
county,  which  is  working  an  apparently  important  deposit  of  magnetite;  and  the 
Hollandia  mine  near  Bannockbum,  which  was  operating  on  a  deposit  of  galena.  Other 
mineral  enterprises  are  in  a  latent  state,  and  many  deposits  are  being  prospected  and 
develoi)ed. 

In  August  Mr.  Denis  made  a  short  trip  to  St.  Joseph  de  Pierreville  to  investigate 
a  find  of  natural  gas  reported  to  the  Department  by  Mr.  J.  Qladu,  M.P.  for  Yamaska. 

The  superficial  deposits  are  here  very  thick,  rock  being  reached  at  172  feet.  The 
find  consisted  of  an  accumulation  of  gas  under  a  bed  of  impervious  hard  day,  at  a 
depth  of  eighty  feet.  Such  deposits  are,  of  course,  short-lived  at  best,  but  there  is 
little  doubt  that  natural  gas  exists  in  the  rocks  that  underlie  many  parts  of  the 
region  of  the  St.  Lawrence  valley. 

Mr.  M.  E.  WILSON  continued  the  examination  of  the  region  to  the  east  of  Lake 
Timiskaming,  extending  the  surveys  conmienced  last  year  to  Lake  Kipawa  and  Lac 
dee  Quinze.  Though  the  geological  formations  are  nearly  identical  witli  those  of  the 
silver-nickel-cobalt  areas  of  the  Ontario  side  of  the  lake,  no  minerals  have  been  dis- 
covered in  sufficient  quantities  to  be  of  economic  importance.  Large  areas  of  good 
agricultural  land  occur  in  the  district  and  already  support  a  numerous  and  prosperous 
farming  conmiunity. 

Mr.  W.  J.  WILSON  continued  tiie  examination  of  the  coimtry  adjacent  to  the 
National  Transcontinental  railway  from  Bell  river  eastward  to  the  Susie  river.  He 
reports  green  schists  and  diabase,  probably  of  Keewatin  age,  on  the  Bell  river  and  east- 
ward for  some  distance.  From  the  lower  crossing  of  the  Migiskan  river  and  the 
ITational  Transcontinental  Bailway  line  the  rock  is  gneissoid-granite  and  gneiss,  the 
latter  being  well  foliated  and  highly  gametiferous  from  the  headwaters  of  the  Atik 
river  to  the  Susie  river.  Small  areas  of  good  agricultural  land  were  noted  along  some 
of  the  rivers.    The  forest  in  many  places  was  destroyed  by  fire  in  1906. 

Mr.  OWEN  CSULLIVAN  explored  the  country  alon^r  the  National  Transcon- 
tinental railway  from  La  Tuque,  on  the  St.  Maurice  river,  to  the  headwaters  of  the 
Gktinean. 

Mr.  J.  A.  DRESSER,  lecturer  in  Geology,  McOill  University,  was  engaged  for 
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three  months  of  the  past  season  in  a  detailed  examination  of  the  serpentine  belt  of 
the  Eastern  Townships  of  Quebec,  with  a  view  of  ascertaining  the  mode  of  occurrence 
of  the  asbestus,  chromic  iron,  talc,  and  other  minerals.  In  view  of  the  growing  im- 
portance of  this  mining  district  it  has*  been  thought  well  to  revise  our  present  eco- 
nomic geology  of  the  entire  serpentine  belt,  and  Mr.  Dresser's  work  of  the  past  season 
was  undertaken  with  that  object.  He  has  covered  during  the  present  season  the  im- 
mediate vicinity  of  the  principal  mines  of  Thetford  and  Black  lake. 

Dr.  R.  OHALMEBS  was  engaged  in  a  detailed  and  critical  examination  of  the 
surface  deposits  and  glaciation  of  the  St.  Lawrence  valley.  The  marine  shore  lines 
were  levelled,  and  a  number  of  new  facts  obtained  in  regard  io  Post-Tertiary  changes 
of  level. 

Dr.  B.  W.  ELLS  was  engaged  in  New  Brunswick  for  the  greater  part  of  the 
season  in  tracing  out  the  boimdaries  between  the  Upper  Devonian  and  the  Lower 
Oarboniferous  formations  in  the  southern  part  of  that  province,  and  in  an  examina- 
tion of  certain  Oambrian  areas  east  of  St.  John.  Several  mining  districts  were  also 
visited,  and  a  trip  was  made  to  Prince  Edward  Island  in  connexion  with  proposed 
boring  operations  there  for  coal. 

Dr.  Q.  A.  TOTING  spent  the  past  season  in  an  examination,  as  far  as  was  pos- 
sible, of  the  igneous  areas  of  the  Maritime  provinces,  with  a  view  to  their  study,  in 
detail,  at  a  later  date.  He  also  visited  the  tin-bearing  locality  at  New  Ross,  and  is  of 
opinion  that  more  prospecting  for  this  mineral  should  be  imdertaken  throughout  the 
granitic  range  of  Nova  Scotia. 

Mr.  E.  R.  FARIBAULT  completed  the  topographical  and  geological  surveys  of 
the  central  part  of  Limenburg  county,  N.S.,  extending  along  the  Atlantic  coast 
between  Chester  and  Bridgewater.  He  worked  out  the  detailed  structure  of  the  gold- 
bearing  rocks  of  that  region,  including  the  veins  operated  at  Blockhouse,  as  well  as 
others  which  are  still  undeveloped.  Extensive  beds  of  gypsum  and  limestone,  unknown 
omtil  now,  have  been  discovered  imderlying  a  thick  covering  of  glacial  drift.  The 
deposit  of  tinstone  and  other  rare  and  valuable  minerals,  recently  discovered  in  the 
granites  at  New  Ross,  were  examined,  and  samples  were  sent  here  for  identification  so 
as  to  assist  as  much  as  possible  in  the  exploratory  development  of  this  promising  new 
district. 

Last  season  Mr.  HUGH  FLETCHER  continued  his  surveys  in  Nova  Scotia, 
chiefly  in  the  counties  of  Kings  and  Annapolis,  in  the  district  lying  south  of  the 
Annapolis  valley  and  forming  the  part  of  the  South  mountain  drained  by  the  head- 
waters of  La  Have  and  Nictaux  rivers,  comprising  sheets  Nos.  97,  98  and  104. 

Mr.  Fletcher  was  assisted  the  whole  season  by  Messrs.  M.  H.  McLeod  and  Harold 
F.  Tufts,  B.A.,  and  part  of  the  time  by  W.  W.  Hughes,  who  were  entrusted  with  the 
survey  of  the  headwaters  of  La  Have  river,  joining  on  to  the  south  with  Mr.  Fari- 
bault^s  surveys  made  the  previous  summer,  and  extending  west  a  short  distance  beyond 
the  Halifax  and  Southwest  Railway  line.  This  region  is  entirely  granite,  and  is 
covered  with  a  fine  growth  of  pine  and  spruce  forest,  owned  for  the  most  part  by  the 
Davison  Lumbering  Company,  who  have  recently  built  a  railway  and  extensive  mills 
at  Springfield,  and  who  are  probably  doing  the  largest  lumbering  business  in  the  pro- 
vince. 
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Adjoining  the  granite  to  the  north  are  the  iron  deposits  of  Torbrook  and  Nictaux, 
wliich  were  fully  examined,  and  the  structure  of  the  rocks  was  made  out  in  detaiL 

Much  of  Mr.  Fletcher's  time  was  spent  at  Sydney,  in  resurveying  the  structure 
of  the  coal  basin  and  tracing  the  outcrops  of  the  more  important  seams,  to  give 
his  evidence  in  connexion  with  the  lawsuit  last  summer  between  the  Dominion  Coal 
Company  and  the  Dominion  Steel  Company. 

Mr.  Fletcher  also  re-examined  the  Sir  Wm.  Logan's  section  along  the  shore  at  the 
Joggins,  and  has  prepared  a  paper  on  the  subject. 

He  also  kept  a  record  of  the  bore-holes  being  made  at  several  places  to  prove  the 
continuity  and  extension  of  the  coal  basins. 

Up  to  the  time  of  writing,  Mr.  Fletcher's  report  has  not  come  to  hand.  Should  it 
arrive  in  time,  it  will  be  printed  at  the  end  of  this  work. 
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EEPOKT  ON  PORTIONS   OF  THE  YUKON   TERRITORY,   OHIEELY 
BETWEEN   WHITEHORSE  AND   TANTALUS. 

D.  D.  Oaimes, 

This  season  was  again  spent  in  the  Yukon  territory,  chiefly  along  the  Lewes  riyer 
between  Whitehorse  and  Tantalus.  I  was  again  very  ably  assisted  by  Mr.  H.  Mathe- 
son,  who  did  a  considerable  portion  of  the  topographical  branch  of  the  work. 

The  Yukon  territory  was  reached  about  May  25,  by  the  usual  route  via  Vancouver 
and  Skagway,  and  those  properties  were  first  visited  which  had  been  iworked  on  WraSj 
Arm  during  the  winter.  After  arriving  in  Whitehorse  and  completing  the  necessary 
arrangements,  we  left  that  town  on  June  1  and  proceeded  by  caifoe  down  the  Lewes 
river  towards  Tantalus,  having  to  remain,  however,  at  the  upper  end  of  Lake  Laberge 
a  few  days  to  allow  the  remaining  ice  on  the  lake  to  thaw  or  shift  sufficiently  for  us 
to  get  through  with  our  canoe^ 

Owing  to  instructions  received  during  the  latter  i)art  of  the  season  to  collectr 
statistical  information  for  the  Mines  Branch,  geological  explorations  were  somewhat 
curtailed. 

The  double  object  of  the  expedition  included  further  surveys  of  the  coal  seams  ex- 
amined last  year,  some  samples  of  which  coked  successfully  in  the  laboratory,  and  of 
the  copper  deposits  of  the  Whitehorse  district,  where  successful  working  is  largely 
dependent  on  accessible  coal  suitable  for  producing  a  metallurgical  coke. 

Discoveries  of  coal  were  reported  at  a  nimiber  of  points  along  Lake  Laberge,  iho 
Lewes  river,  and  its  tributaries  the  Teslin  and  Big  Salmon  rivers.  These  were  ex- 
amined, as  well  as  the  geological  formations,  generally,  along  the  river  to  Tantalus. 

Except  within  a  few  miles  of  Tantalus,  where  the  Tantalus  coal  measures  cross 
the  river,  this  so-called  coal  proved  in  most  cases  to  be  dark  or  black  shales,  some- 
times more  or  less  bituminous;  in  other  instances  the  seams  of  coal,  where  they  did 
exist,  were  only  a  few  inches  in  thickness  and  of  no  present  economic  importance. 

AREAS  EXAMINED. 

Along  the  river  to  Lake  Laberge,  on  the  lake  shores  and  westward  for  a  few 
miles,  none  of  the  known  coal-bearing  horizons  were  met  and  no  coal  was  seen.  The 
formations  here  have  a  general  northeasterly  and  southeasterly  trend  and  the  Tantalus 
coal  measures  were  believed  to  extend  in  a  southerly  direction  from  Tantalus  and  to 
lie  to  the  west  of  Lake  Laberge.  A  map  sheet  was  therefore  projected  covering  an  area 
about  ten  miles  wide  in  a  north  and  south  direction  and  extending  to  the  west  from 
Lower  Laberge  for  a  distance  of  about  twenty-five  miles.  The  coal  measures  lie  just 
to  the  west  of  this  map  sheet,  but  for  the  reason  above  mentioned  the  map  was  not 
extended  far  enough  to  actually  include  them. 

From  Lake  Laberge  the  geological  work  was  continued  along  the  river  to  Tan- 
talus, after  which  the  auriferous  veins  and  placer  deposits  of  Livingstone  creek  were 
examined,  as  also  the  reported  coal  outcrops  up  Salmon  river. 
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Having  arrived  at  Tantalus  another  map  was  commenoed  which  wa»  intended  to 
include  the  Tantalus  and  Five  Fingers  mines  and  the  coal  measures  in  their  vicinity. 
Having  completed  the  work  along  the  river,  pack-horses  were  procured  and  the  survey 
was  continued  to  the  south  away  from  the  river. 

In  addition  to  the  above  work  quartz  paroperties  were  examined  in  the  vicinity 
of  Dawson  and  on  Williams  creek  which  enters  the  Lewes  river  six  miles  below  Yukon 
crossing. 

TOPOORAPHT   AND   FLORA. 

The  Lewes  river  between  Whitehorse  and  Tantalus  flows  in  a  wide  valley  having 
a  general  north  and  south  trend,  and  is  extremely  tortuous  in  most  places,  particularly 
below  Lake  Laberge,  which  is  a  portion  of  the  river  that  has  acquired  considerable 
width  and  possesses  very  little  grade. 

The  district  examined  tiiis  season  is  a  typical  representative  of  an  uplifted 
plateau  of  erosion  and  is  a  portion  of  the  Yukon  Plateau  province.  To  the  west  and 
east,  particularly  toward  the  north  of  the  district,  there  is  an  abrupt  change  from  the 
plateau  to  the  mountain  provinces  of  the  Coast  range  and  Bocky  Mountain  range 
respectively. 

To  the  west  of  the  lower  end  of  Lake  Laberge,  and  about  1,000  feet  higher,  the 
valleys,  which  often  contain  chains  of  lakes,  are  characterized  by  muskegs.  The 
hills,  as  a  rule,  are  mostly  covered  with  underbrush  and  small  timber,  chiefly  spruce, 
aspen  and  poplar. 

To  the  north  there  is  a  particularly  long  chain  of  lakes  which  is  drained  for 
the  greater  part  by  Mandanna  creek>  a  stream  about  four  miles  long  that 
joins  the  Lewes  from  the  south,  nearly  oppc^ite  Eagle  Nest.  The  most  southerly 
of  tliese  lakes,  Frank  lake,  is  over  five  miles  long  and  has  ai^  average  width  of  a  mile. 
One  branch  of  tibis  chain  continues  west  towards  Montague  on  the  Dawson-Whitehorse 
wagon  road;  the  other  branch  continues  about  fifteen  miles  in  a  direction  about  S.S.E. 
The  valleys  of  this  portion  of  the  coimtry  generally  contain  lakes  of  considerable  size, 
and  the  hills,  which  are  well  rounded,  are  covered  with  small  spruce,  poplar,  willow, 
and  shrubbery  of  different  sorts.  '  Eock  outcrops  are  very  scarce. 

Oontinuing  down  the  river  towards  Tantalus  the  hills  on  the  north  slopes  are 
chiefly  covered  with  spruce  and  Banksian  pine.  Patches  of  x>opiais  nnd  willow  are 
occasionally  seen.  The  south  slopes  along  the  river  are  more  open,  some  being  quite 
bare;  the  little  timber  seen  is  chiefly  poplar  and  willow.  The  country  farther  back 
from  the  river  here,  and  that  just  west  of  the  river  between  Tantalus  and  Five 
Fingers,  is  practically  all  covered  with  spruce,  Banksian  pine,  poplar,  and  willow,  the 
greater  part  being  spruce.  The  river  flats  generally  support  a  grovrth  of  poplar, 
willow  and  a  species  of  scrub  alder. 

QEOLOQT. 

From  the  upper  end  of  Lake  Laberge  to  Five  Fingers  Ae  formations  seen  are 
similar  to  those  in  the  more  southerly  portions  of  the  Yukon.  The  oldest  rocks 
exposed  are  Carboniferous  limestones  which  belong  in  all  probability  to  the  Upper 
C&che  Creek  series.  Above  these  are  porphyrites,  tuffs,  tufaceous  sandstones,  shales, 
Ac.,  corresponding  to  ihe  Windy  Arm  and  Tutshi  series.  Towards  the  north,  however, 
the  porphyrites,  tuffs,  Ac,  gradually  give  place  to  true  sediments.     Overlying  these 
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luttei  rocks  are  the  coal-bearing  JurasBo-Cretaceous  beds,  which  are  buried  under  more 
recent  sediments  and  Tertiary  flows  of  lava,  &c.  Intrusive  granites,  syenite-porphy- 
ritfcs,  and  porphyry  dikes  also  occut. 

Along  the  east  shore  of  Laberge  the  rocks  belong  chiefly  to  the  limestone  series^ 
although  some  of  the  more  recent  rocks,  similar  to  those  on  the  west  shore  of  the  lake, 
are  found  overlying  these  unconformably.  Along  the  west  side  of  the  lake  the  rocks, 
which  are  chiefly  bedded  and  dip  at  high  angles,  are  generally  coloured  tufls  and  tufa- 
oeous  sandstones.  These  are  either  flnely-bedded  or  coarse  greenish  and  massive. 
They  are  associated  with  dark,  almost  black,  shaly  rocks  with  occasional  brownish 
bands.  Heavy  massive  beds  of  very  coarse  conglomerate  also  occur,  the  contained 
boulders  being  often  one  to  two  feet  in  diameter.  This  whole  series,  lithologically, 
closely  resembles  the  Tutshi  series  farther  south. 

South  and  east  of  Lower  Laberge  are  some  porpyhrites,  porphyries,  tuffs,  &c., 
closely  resembling  the  rocks  of  the  Windy  Arm  series  and  cut  by  dikes  of  typical 
syenite-porphyry.  To  the  west  the  outcrops  largely  consist  of  coarse,  massive  beds  of 
conglomerate,  from  600  to  700  feet  thick,  the  component  pebbles  and  boulders  being 
chiefly  porphyries  and  granite.  Underlying  these  are  thinly-bedded  greenish  and 
brownish  sandstones  and  some  dark  coloured  clays.  This  series  is  here  seen  to  overlie 
the  limestone  series  unconformably.  Farther  west,  towards  the  Whitehorse-Dawson 
road,  there  are  more  tuffs  and  tuf  aceous  sandstones  and  shales,  generally  quite  massive, 
resembling  those  along  the  greater  part  of  the  west  side  of  Lake  Laberge.  Outcrops 
are  very  scarce  in  this  district. 

From  Lower  Laberge  to  Hootalinqua  the  outcrops  are  chiefly  limestone  and  rocks 
resembling  the  Tutshi  series. 

On  the  left  of  the  Lewes  river,  just  above  Fife  creek,  conglomerates  similar  to 
those  at  the  Tantalus  coal  mine  occur  for  four  or  five  miles.  Though  no  coal  was 
found  here  it  will  probably  be  discovered  in  the  future.  This  was  the  only  place  at 
which  this  formation  was  noticed  along  the  river  until  near  Tantalus. 

West  of  Salmon  river  an  outcrop  of  the  coaifet  granite  was  seen,  but  the  greater 
part  of  the  outcrops  here  and  along  the  Semenow  range  consists  of  generally  greenish, 
fine-grained,  and  often  quite  calcareous  porphyrites  and  tuffs.  Below  Salmon  river 
these  porphyrites,  &c.,  continue  to  near  Little  Salmon,  where  true  sediments  commence. 
Below  Little  Salmon  river  to  Tantalus  practically  all  the  exposures  are  limestones  or 
other  sedimentaries. 

On  the  right  limit  of  the  Lewes  river,  below  Little  Salmon,  the  hills  are  conglom- 
erate and  sandstone  to  Eagle  Nest,  which  is  limestone.  Just  below,  an  almost  perfect 
section  of  the  sedimentaries  occurring  in  this  vicinity  is  to  be  seen  unconformably 
overlying  the  limestone.  Lnmediately  above  the  limestones  are  the  coarse  massive  sand- 
stones like  those  causing  the  rapids  at  Five  Fingers  and  elsewhere,  and  here  called  the 
Laberge  conglomerate.  Overlying  these  conformably  is  a  series  about  1,200  feet  tJiick, 
which  consists  of  dark  shales  and  lighter  coloured  sandstones.  The  dark  shale  beds  which 
are  at  times  somewhat  carbonaceous  and  contain  small  areas  of  lignite,  comprise  a 
considerable  portion  of  this  series.  No  lignite  seams  more  than  one  to  two  inches  in 
thickness  were  seen.  In  addition  to  these  shales  there  are  some  thick  beds  of  light 
^ey>  yellow  and  brownish  sandstones,  the  light  beds  being  soft,  coarsely  bedded  and 
somewhat  calcareous.  They  weather  easily  and  are  quite  noticeable  horizon  markers. 
Some  of  the  beds  are  more  thinly  beckied,  harder  and  more  siliceous.    Kemains  of  tree 
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trunks  are  of  frequent  occurrence,  particularly  in  the  lighter  coloured  strata.  This 
whole  formation,  with  the  exception  of  the  dark  shale  hands,  presents  a  coarse-grained, 
light-coloured  appearance.  Above  this  is  a  reddish  series,  in  the  lower  portions  of 
which  are  some  narrow  seams  of  lignite  on  which  some  prospecting  has  been  done  near 
Eagle  Nest.  Wider  seams  may  yet  be  found.  These  reddish  sedimentaries,  which  are 
generally  coarse-grained,  often  thinly-bedded  and  quite  calcareous,  decompose  readily 
by  weathering.  A  heavy  conglomerate  bed  of  the  same  material  occurs  near  the  top 
of  the  series  here.  Though  at  least  200  feet  were  observed,  the  uppermost  series  were 
not  seen  in  this  section. 

These  beds  in  this  section  outcrop  continuously  along  the  river  bank  to  within  ten 
or  twelve  miles  of  Tantalus.  Their  strike  is  roughly  parallel  with  the  river,  and  the 
dip9  being  away  from  the  river  the  outcrop  of  the  different  beds  shows  an  apparently 
horizontal  stratification. 

Nearer  Tantalus  are  outcrops  of  the  conglomerate  formation,  or  beds,  in  which 
the  coal  at  the  Tantalus  mine  occurs.  These  conglomerate  beds  are  here  at  least  500 
feet  in  thickness;  the  top  strata  in  particular  shows  distinct  bedding,  the  beds  being 
generally  two  to  ten  feet  thick  and  very  similar  in  aA>earance  and  composition. 
Chert,  black  quartz  and  slate  pebbles,  apparently  derived  from  the  Cache  Creek  beds, 
are  the  chief  components.  These  conglomerates,  though  not  seen  in  contact  with  any 
other  formations,  are  considered  to  be  probably  the  oldest  sediments  in  the  district. 
Overlying  them  are  some  massive,  quite  coarse,  and  very  light-coloured  sandstone  beds 
somewhat  resembling  the  coal  conglomerates,  but  derived,  apparently,  chiefly  from  the 
coast  granites. 

Extending  for  several  miles  along  the  left  limit  of  the  river  below  Tantalus  are 
basalt,  melaphyres,  &c.,  which  are  very  recent  and  are  associated  and  interbedded  with 
some  of  the  later  sediments  around  the  Five  Fingers  mine  and  elsewhere.  These  lavas, 
&c,,  are  the  newest  geological  formation  in  this  district,  except  the  glacial  and  post- 
glacial silts,  boulder-clays,  &c. 

BOONOHIOS. 

In  addition  to  the  districts  mapped  this  season,  properties  were  examined  in  tha 
following  localities:    Windy  Arm,  Livingstone  creek,  Dawson  and  Williams  creek. 

WINDT  ABH. 

The  only  properties  that  have  been  working  on  Windy  Arm,  to  any  extent,  since 
last  season,  are  the  Vault,  Venus,  and  some  of  those  controlled  by  the  Anglo-American 
Consolidated  Mining  Company. 

Owing  to  internal  dissensions  and  other  causes,  the  development  of  the  properties 
on  Windy  Arm  has  been  much  retarded.  In  most  cases  the  promising  properties  have 
continued  to  improve  with  development. 

Owing  to  diflSculties  arising  between  the  owners  and  the  Anglo- American  Consoli- 
dated Mining  Company,  work  has  been  curtailed  on  the  claims  boimded  by  the  latter. 

On  the  Vault,  which  has  been  worked  continuously  for  over  two  years,  a  long 
tunnel  is  being  driven,  but  the  ore  had  not  yet  been  tapped  when  the  mine  was  visited 
about  October  1. 

On  the  Venus,  approximately  1,800  feet  of  work  has  been  done  this  season,  with 
the  most  promising  results.    A  considerable  quantity  of  ore  is  blocked  out,  and  one 
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hundred  tons  shipped  to  the  Tacoma  smelter  this  fall  netted  oyer  $60  per  ton  after  all 
smelting  charges  and  deductions  were  made.  The  ore  is  a  concentrating  one  and  it 
is  ihe  reported  intention  of  the  company  to  erect  a*  mill  on  the  ground  in  the  near 
future.  % 

LIVINGSTONB   OBEBK. 

A  description  of  the  geology  and  topography  of  liyingstone  creek  is  given  in  Mr. 
R  G.  McConnell's  report  and  map  on  the  '  Big  Salmon  Qold  Fields/  in  the  Summary 
report  of  the  Geological  Survey  for  1901.  Since  that  time  the  old  creek  channel  has 
heen  discovered  and  is  being  worked. 

The  gold  is,  or  was,  chiefly  in  this  pre-glacial  channel.  Since  glacial  times  the 
present  creek  has  been  cutting  farther  and  farther  into  the  thawed  south  bank,  the 
gravels  on  the  north  bank  being  frozen,  so  thai  now,  above  the  canyon  near  the  mouth 
of  the  creek,  the  old  channel  is  on  the  left  limit  of  the  present  creek  valley.  Near 
Discovery  the  two  channels  apparently  coincide,  and,  the  present  creek  having  the 
greater  grade  has  worn  down  the  older  channel,  into  which  it  has  concentrated  its 
values.  Above  Discovery* the  gold  is  practically  all  in  the  old  channel  and  .  is 
recovered  by  tunnelling  from  the  present  creek  bed  through  the  rock  rini  to  the  old 
channel  and  drifting  on  it.  The  pay  on  the  old  channel  averages  about  thirty  feet  in 
width  and  two  feet  in  depth,  although  it  is  considerably  wider  in  places.  There  is 
quite  enough  grade  to  the  creek  for  sluicing.  The  hillside  claims,  i.e.,  those  on  the 
old  channel  gravels,  have  produced,  on  an  average,  about  $26,000  each. 

About  $90,000  was  taken  out  of  this  creek  last  season  and  there  wiU  probably  be 
over  $100,000  taken  out  this  season  (1907). 

Similar  conditions  exist  on  the  parallel  creeks,  Summit  lake,  Coltoneva  and  Little 
Velvet,  but  owing  to  scarcity  of  water  only  a  small  amount  of  work  has  been  done  on 
them.  What  has  been  done  has  given  very  encouraging  results  and  it  will  probably 
pay  to  bring  water  from  Mendocina  creek  or  elsewhere. 

TANT^US    MINE. 

Since  reporting  on  this  property  last  season  considerable  progress  has  been  made. 
The  two  main  tunnels  had,  by  August  1,  1907,  been  driven  in  over  1,800  feet;  and 
twenty-three  rooms  had  been  opened  up  on  J^o.  2  and  eight-  on  No.  1  seam. 

Five  thousand,  one  hundred  and  seventy-three  and  a  half  tons  of  coal  were  shipped 
last  summer,  and  it  is  expected  that  about  9,000  tons  will  be  shipped  this  summer. 

TANTALUS  GOAL  HEASUtlES. 

At  Tantalus  mine  the  formations  dip  to  the  east  and  on  Tantalus  butte,  across  the 
river,  they  dip  to  the  west,  showing  the  presence  of  a  synclinal  fold.  The  continuation 
of  the  eastern  wing  of  this  fold  was  noticed  about  a  mile  to  the  ea^t  of  Tantalus  on 
the  left  bank  of  the  river.  On  account  of  heavy  wash  the  coal  is  here  not  exposed, 
but  a  small  amount  of  stripping  should  uncover  the  seams. 

These  measures,  which  cross  the  river  at  Tantalus,  are  known  to  extend  in  a 
northerly  direction  for  several  miles  at  least  and  in  a  southerly  direction  over  fifty 
miles,  crossing  the  Whitehorse-Dawson  wagon  road  seventy  miles  from  Whitehoree. 
In  all  probability  they  extend  considerably  farther.  Throughout  a  distance  of  sixty 
miles  they  have  been  traced  and  wherever  a  section  has  been  made  two  or  more  work- 
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able  seams  of  good  bitiuninous  coal  have  been  found.    In  the  only  places  from  which 
it  has  been  obtained  at  a  depth  the  coal  cokes  quite  satisfactorily. 

TANTALUS  BUTTB. 

At  Tantalus  butte  and  just  across  the  river  from  Tantalus,  only  assessment  work 
has  been  done.  A  section  was  examined  this  season  and  the  following  seams  were 
measured  and  sampled: — 


No.  1 


Coal. . 

Shale. 

Coal.. 

Shale. 

Coal. . 
No.  2  Coal. . 
No.  3    Coal.. 


Feet.  Inohes. 

0 

7 

0 

3 

6 

1 

0 

6 

0 

10 

9 

10 

8 

10 

Three  smaller  seams,  fourteen  feet,  ten  inches  and  six  inches,  respectively,  were 
also  measured. 

All  this  coal  is  bituminous  and  of  about  the  same  quality  as  at  Tantalus;  when 
clean  it  yields  a  firm,  coherent,  coke,  i.e.,  if  obtained  at  a  sufficient  distance  from 
the  surface  to  be  free  from  weathering. 

WILLUMS  GREEK. 

A  number  of  claims  have  been  staked  this  season  on  and  near  Williams  creek.  The 
Bonanza  King,  which  was  about  the  first  staked  and  which  was  the  only  one  on  which 
any  work  had  been  performed,  was  visited  in  August.  It  is  situated  about  one  and 
a-half  miles  up  Williams  creek,  a  stream  flowing  into  the  Lewes  river  about  six  miles 
below  Yukon  crossing. 

The  ore  is  quartz,  carrying  chiefly  the  copper  minerals  bomite,  chalcopyrite,  and 
malachite.  The  vein  is  about  six  feet  wide  from  wall  to  wall,  including,  in  this  thick- 
ness, one  to  two  feet  of  the  country  rock.  The  ore  is  in  a  fissiire,  or  fissures,  in  granite, 
near  its  contact  with  older,  much  altered  diabase,  now  quite  schistose  in  structure. 

When  seen,  a  shaft  had  been  sui&  about  twenty  feet  on  the  ore  and  a  tunnel  had 
been  driven  about  forty  feet  to  cut  the  vein. 

The  ore  is  claimed  to  carry  values  in  gold,  silver  and  copper;  however,  average 
samples  obtained  by  the  writer  gave  only  ttraces  of  gold  and  silver  and  3-^9  to  4*21 
per  cent  copper. 

CONCLUSION. 

The  chief  result  of  this  season's  geological  work  has  been  the  locating  of  enormous 
quantities  of  available  bituminous  coal  in  this  portion  of  the  Yukon  territory.  Full 
particulars,  accompanied  by  contoured  geological  and  topographical  maps,  will  be 
published  in  the  writer's  detailed  report. 
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REPORT  ON  THAT  PORTION  OF  THE  COAST  OE  BRITISH  COLUMBIA, 

EXTENDING  FROM  POWELL  RIVER  TO  KINQCOME  INLET, 

INCLUDING   THE   ADJACENT   ISLANDS. 

J.  Austen  Bancroft. 

The  work  outlined  in  the  following  report  is  a  continuation  of  that  which  was 
carried  on  by  Mr.  O.  E.  LeRoy  during  the  summer  of  1906.  A  week  less  than  three 
months  was  spent  this  sunmier  in  actual  field  operations  on  the  coast  by  the  writer, 
who  had  with  him  a  most  efficient  assistant  in  Mr.  R.  P.  D.  Graham,  Demonstrator 
in  Mineralogy  at  McGill  University.  That  portion  of  the  coast  extending  from  the 
mouth  of  Powell  river  to  the  entrance  of  Kingcome  inlet  was  covered,  an  examination 
being  also  made  of  the  islands,  within  this  stretch,  between  Vancouver  island  and  the 
mainland. 

The  general  trend  of  the  coast  is  here  N.  62^  W.,  corresponding  to  a  line  drawn 
between  these  points,  and  along  such  a  line  the  distance  traversed  was  112  miles.  An 
idea  can,  however,  be  gained  of  the  irregular  nature  of  this  coast  by  the  statement  that 
1,540  miles  of  coast  were  examined,  680  of  this  being  mainland  and  the  remainder  re- 
presenting the  extent  of  shore  line  presented  by  the  numerous  islands.  This  is  as 
fine  an  example  as  exists  in  the  world  of  a  deeply  dissected  land  area  which  has  been 
submerged.  Vancouver  island  once  was  connected  with  the  continent,  and  in  the 
intermediate  lowland  there  then  existed  at  least  one  or  two  river  systems,  receiving 
tributaries  chiefly  from  the  east.  Submergence  drowned  the  river  valleys,  thus  ac- 
counting for  the  salt  water  straits  and  inlets  of  to-day,  while  the  many  rugged  islands 
represent  former  inter-stream  areas. 

During  Triassic,  and  probably  late  Palsozoic,  times  this  region  formed  a  portion 
of  the  ocean  floor,  a^d  sedimentation  was  taking  place.  The  latter  part  of  the  Trias- 
sic was  marked  by  intense  volcanic  action,  probably  subaqueous  in  origin.  This  history 
is  expressed  in  the  isolated  area  of  argillites,  quartzites,  and  limestones,  and  the  many 
varieties  of  volcanic  rocks,  such  as  amygdaloidal  diabase,  porphyrites,  agglomerates, 
and  tufas. 

During  Upper  Jurassic  times  these  stratified  rocks,  which  once  covered  the  region, 
were  intruded  in  a  widespread  manner  by  granite  and  allied  rocks.  This  vast  intru- 
sion, known  as  the  Coast  Range  batholith,  is  largely  composed  of  granite,  but  over 
wide  areas  it  passes  into  basic  facies  which  are  most  interesting.  Diorites  and  gab- 
bros  are  vyery  common,  while  in  Bute  andl  Knight  inlets  it  exists  over  quite  large  areas 
as  almost  pure  hornblende.  On  a  few  small  islands  to  the  west  of  Midsummer,  and 
north  of  Fire  island,  there  is  a  beautiful  development  of  an  orbicular  or  kugel  dio- 
rite. 

The  stratified  rocks,  then,  formed  the  roof  of  this  batholith.  During  the  intru- 
sion of  the  latter,  portions  of  the  roof  were  stoped  off  and  engulfed  within  the  magma; 
others,  partially,  attached  to  the  roof,  draped  themselves  into  it  as  *  roof  pendants,' 
while,  in  other  places,  the  stratified  rocks  may  have  been  actually  folded  into  the 
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magma.  Especially  up  the  deei)er  inlets,  that  is,  towards  the  axis  of  the  Coast  range, 
the  granite  is  locally  gneissoid,  and  a  schistose  structure  has  heen  deyeloi>ed  in  some 
of  the  areas  of  stratified  rocks.  The  strike  of  such  gneissoid  and  schistose  structures 
corresponds  in  general  with  the  axial  direction  of  the  range.  Two  sets  of  dark  dikes 
have  cut  the  region  since  the  cooling  down  of  the  batholith. 

To-day,  erosion  has  removed  the  roof,  with  the  exception  of  a  few  isolated  patches, 
and  has  tnmcated  the  included  stratified  masses.  It  is  exceedingly  important  that 
these  scattered  areas  of  stratified  rocks  be  located  and  mapped,  for  it  is  within  them» 
and  especially  along  their  contact  with  the  intrusive  batholith,  that  the  prospector 
should  look  for  minerals  of  economic  value.  Within  the  region  examined  about  fifty 
areas  of  such  rocks  were  located. 

Though  only  one  fossil  specimen  had  hitherto  been  found  within  the  whole  of  this 
area,  we  were  fortunate  enough  to  discover  five  localities  that  contained  among  them 
at  least  four  species. 

About  thirty-five  prospects  were  visited  during  the  course  of  the  summer.  South 
Yaldez  island  was  the  only  locality  where  mining  operations  were  being  carried  on  in 
the  district  at  the  time  of  visitation.  From  Kelly  point  to  Quathiasca  cove  this 
island  is  underlaid  by  volcanic  rocks.  These  represent  a  portion  of  one  of  the  roof 
remnants  of  the  batholith.  Once  floating  on  the  plastic  magma,  during  the  adjust- 
ment upon  cooling  down,  small  faults  formed  in  these  volcanics.  Heated  waters  and 
vapours  passing  up  the  fault  and  joint-planes  deposited  copper  minerals  along  these 
cracks,  and  where  the  adjacent  rock  was  very  porous,  because  of  its  amygdaloidal 
character,  it  became  impregnated,  chiefly  with  chalcocite,  and  with  lees  quantities  of 
bomite  and  native  copper.  This  accounts  for  the  stringers  of  chalcocite  along  a  zone 
of  shearing  in  the  Ajax  claim,  situated  on  the  north  of  Deepwater  bay  (at  an  altitude 
of  950  feet  above  sea-level  and  about  one  mile  from  the  shore),  and  for  the  irregular 
vein  on  *  The  IngersoU,'  situated  about  two  miles  from  Copper  Cliff.  On  *  The 
IngersolF  a  very  irregular  vein  of  chalcocite  with  a  gangue  of  calcite  and  quartz 
may  be  traced  for  360  feet  with  a  maximum  width  of  fifteen  inches,  the  country  rock 
being  unevenly  impregnated  for  a  width  of  thirty-four  feet.  The  Copper  Cliff,  Com- 
modore, and  Steep  Island  mining  properties  are  situated  on  highiy  amygdaloidal  beds 
through  whixjh  are  disseminated  over  wide  areas,  chalcocite,  a  little  native  copper,  and, 
on  the  Commodore,  some  bomite. 

From  Open  bay,  on  the  east  of  South  Valdez  island,  to  within  a  mile  and  a  half 
of  Granite  bay  on  the  west  side,  there  extends  a  series  of  limestones  and  interbedded 
greenstones  having  a  maximum  width  of  a  little  over  a  mile.  In  this  area,  which 
deserves  the  most  careful  prospecting,  a  number  of  claims  have  been  locate.  On 
the  "  Lucky  Jim,'  along  a  contact  between  the  limestone  and  a  greenstone  layer, 
chalcopyrite,  pyrrhotite,  pyrite,  and  some  magnetite  have  been  deposited.  On  'The 
Geiler/  a  shaft  twenty  feet  deep  sunk  on  a  similar  contact,  displays  a  very  good 
showing  of  chalcopyrite.  A  speck  of  free  gold  was  noticed  in  a  specimen  taken  from 
"  The  Geiler.'  This  area  is,  of  course,  not  yet  sufficiently  examined  to  properly  deter- 
mine its  possibilities,  for  at  no  point  has  it  been  opened  up  to  a  greater  depth  than 
twenty-five  feet. 

On  the  north  of  Eodonda  island  the  Elsie  claim  is  staked  on  a  deposit  of  magne- 
tite that  occurs  at  a  contact  between  the  granite  and  a  patch  of  marble.     At  an 
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altitude  of  500  feet,  one  open  cut  has  exposed  fifty-four  feet  of  magnetite,  with  a  width 
of  thirty-five  feet,  and  at  two  other  points  smaller  amounts  have  been  uncovered.  This 
property  should  be  tested  in  depth  for  the  ore  is  high  grade  and  shipping  facilities, 
although  the  ascent  from  the  water  is  steep,  could  be  quite  easily  arranged. 

The  Shoal  Bay  area,  which  is  now  deserted,  is  associated  with  contact  phenomena 
between  the  granite  and  stratified  series.  ^ 

On  Mars  island,  to  the  southwest  of  Baker  island,  small  quantities  of  bomite  and 
galena  were  foimd  in  a  limited  area  of  argillites  and  limestones.  On  one  of  the  joint 
planes  of  a  quartzite  layer  flecks  of  leaf  gold  were  seen. 

On  the  northwest  of  Village  island,  in  another  area  of  argillites,  a  small  amount 
of  chalcopyrite  and  bomite  was  noticed. 

Granite,  suitable  for  building  stone,  may  be  found  at  a  number  of  different 
localities  with  excellent  opportunity  for  immediate  shipment  by  water.  At  Squirrel 
cove,  Walsh  cove,  towards  the  head  of  Pendrell  sound,  and  at  Kwatsi  bay,  the  granite 
affords  such  commercial  possibilities.  The  area  of  orbicular  diorite  above  mentioned 
would  furnish  a  unique  and  very  beautiful  ornamental  stone. 

In  certain  depressions  on  South  Yaldez  island,  Manrelle  island,  and  especially 
Heade  island,  the  finer  grained  glacial  clays  should  make  excellent  material  for  the 
manufacture  of  bricks. 

An  examination  was  also  made  of  a  hematite  deposit,  owned  by  Mr.  Stuart 
Henderson,  M.P.,  of  Ashcroft,  a  detailed  report  of  which  will  be  rendered  shortly. 
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THE  BULKLEY  VALLEY,  B.  C. 

W.  W.  Leach. 

According  to  instructions  work  was  continued  in  the  Bulkley  valley  and  vicinity 
during  the  past  season.  The  topographical  map,  compiled  last  year,  and  now  in  the 
engraver's  hands,  was  used  as  a  base,  being  extended  both  to  the  north  and  south,  but 
chiefly  to  the  north,  including  the  Bulkley  valley  as  far  as  Moricetown,  the  Hudson 
Bay  mountains  and  the  headwaters  of  the  Zymoetz  (Copper)  river,  as  well  as  some 
work  done  on  the  head  of  Paint  creek  and  the  Mdrice  river. 

A  carefully  made  transit  and  chain  traverse  was  run  from  the  town  of  Telkwa 
to  Moricetown  as  a  check  on  the  triangulation  of  last  year. 

The  season,  on  the  whole,  was  unfavourable  for  topographical  work,  a  late  wet 
spring  being  followed  by  an  exceptionally  dry,  hot  summer,  with,  as  the  result,  many 
forest  fires  and  a  dense  smoky  atmosphere  during  the  short  season  in  which  work  is 
possible  in  the  higher  mountains. 

The  greater  part  of  the  season  was  spent  in  the  upper  part  of  the  Telkwa  river 
and  the  country  lying  between  that  river  and  the  Zymoetz;  this  district  has  been  very 
little  prospected  and  the  absence  of  trails  made  progress  slow. 

TOPOGBAPHT. 

The  Telkwa,  above  the  south  fork,  occupies  a  wide,  flat  valley,  the  river  meander- 
ing through  swampy  meadows;  its  course  here  is  approximately  northeast  and  south- 
west About  twelve  miles  from  the  south  fork,  near  Mill  creek,  the  valley  turns 
sharply  to  the  south  and  at  the  bend  an  unexpected  and  low  pass  leads  off  to  the 
west  to  Summit  creek,  a  branch  of  the  Zymoetz;  this  pass  may  be  of  great  importance, 
for  it  has  been  occupied  by  one  of  the  several  surveyed  lines  of  the  Grand  Trunk 
Pacific. 

Milk  creek  rises  in  a  high  and  rugged  range  of  mountains  forming  the  divide 
between  the  Zymoetz  and  the  Telkwa  rivers;  this  range  rapidly  decreases  in  hei^^t 
to  the  eastward,  forming  a  plateau-like  country,  where  the  highest  point  reaches  an 
elevation  of  only  6,600  feet,  finally  dropping  down  to  a  low  pass,  in  which  Pass  cieek 
rises,  and  which  separates  it  from  the  Hudson  Bay  mountains. 

The  last  named  range  though  quite  rugged,  the  highest  points  reaching  at  least 
8,000  feet,  is  cut  off  on  all  sides  by  low  country  and,  therefore,  forms  a  very  conspicu- 
ous feature  of  the  district 

Li  most  cases  the  headwaters  of  the  Zymoetz  occupy  wide,  flat  valleys  interspersd 
with  many  small  lakes  and  much  meadow  land. 

The  country,  as  a  whole,  with  the  exception  of  the  -Coast  range,  is  characterized  by 
a  series  of  isolated  groups  of  mountains  surrounded  by  low  valleys  in  which  the  river 
and  creek  systems  have  little  regularity. 
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By  far  the  greater  part  of  the  country  traversed  is  iinderlain,  as  described  in  last 
year's  report,  by  rocks  of  the  Porphyrite  group,  mainly  composed  of  andesites,  tu&, 
and  agglomerates  and  almost  entirely  of  volcanic  origin. 

From  the  head  of  Milk  creek  westward  the  rocks,  which  are  all  of  the  Coast  crys- 
talline series,  have  not  been  studied  in  detail,  no  minerals  of  economic  importance 
having  yet  been  discovered  in  them. 

The  most  important  rocks,  from  the  miner's  point  of  view,  are  those  which  have 
been  called  'the  later  eruptives,'  as  all  the  important  mineral  discoveries  of  the  dis- 
trict are  situated  in  the  volcanios  near  their  contact  with  these  rocks  or  in  or  along- 
side dikes  from  their  main  bodies.  These  eruptives  have  also  had  an  important  in- 
fluence on  the  quality  of  the  coal.  They  constitute  the  youngest  rocks  of  the  country, 
cutting  both  the  volcanics  and  the  coal  formation,  and  are  found  usually  either  as  a 
pinkish  syenite  porphyry,  or  as  a  light  greyish  granite  porphyry,  the  dikes  from  them 
varying  greatly  in  appearance. 

Two  important  areas,  one  on  Scallon  creek,  the  other  at  the  head  of  Glacier  creek, 
were  referred  to  last  year.  Another  small  area  was  noted  on  the  ridge  between  Morice 
river  and  Goldstream,  and  yet  another  near  the  head  of  the  north  fork  of  the  Telkwa; 
little  or  no  prospecting  has  been  done  in  the  neighbourhood  of  either.  A  large  area  of 
these  eruptives  was  found  on  the  western  ridges  of  the  Hudson  Bay  mountains.  This 
locality  has  received  much  attention  of  late  and  many  mineral  claims  have  been 
located. 

MINERAL  CLAIMS. 

Immediately  on  arriving  at  Telkwa  (at  the  mouth  of  the  Telkwa  river)  a  short 
trip  was  made  to  Hankin's  camp,  situated  at  the  head  of  Goat  creek,  where  a  group  of 
claims  have  been  located  by  Messrs.  Loring,  Forrest  and  the  Hankin  Brothers.  These 
are  among  the  oldest  mineral  locations  in  the  district,  and  a  good  deal  of  prospecting, 
consisting  of  open  cuts  and  several  short  tunnels,  has  been  done  on  them. 

The  country  rock  consists  of  typical  beds  of  volcanics,  tuffs,  agglomerates,  ande- 
sites, &c.,  belonging  to  the  Porphyrite  group  and  here  lying  nearly  horizontal  and  well 
exposed  at  many  places  on  both  sides  of  the  rather  deep,  narrow  valley.  These  beds 
are  cut  by  a  number  of  roughly  parallel,  light-coloured  quartzose  dikes  with  a  nearly 
vertical  dip  and  crossing  the  valley  approximately  at  right  angles. 

The  mineral  deposits  occur  in  nearly  horizontal  beds  following  the  bedding  planes 
of  the  volcanics  and  show  decided  enrichment  in  the  immediate  vicinity  of  the  dikes; 
the  mineral  bearing  solutions  have  apparently  ascended  along  the  walls  of  the  dikes 
and  thence,  following  the  bedding  planes,  have  decomposed  the  more  readily  attacked 
volcanic  beds. 

On  the  *  Eldorado,'  '  Naiad '  and  '  Telkwa '  claims  the  best  showings  of  mineral 
are  to  be  met  with;  here  at  least  two  beds  of  ore,  each  about  five  feet  in  thickness, 
may  be  seen,  consisting  of  iron  pyrites,  copper  pyrites,  a  little  pyrrhotite,  and 
magnetite,  in  a  gangue  of  altered  country  rock,  epidote,  quartz  &c  The  percentage 
of  copper  is  small,  but,  according  to  the  owners,  fair  values  in  gold  are  to  be  found. 
The  ore  bodies  are  very  much  thicker  in  places,  more  particularly  immediately  along- 
side of  the  dikes. 

Many  of  the  claims  on  Howson  creek  were  described  in  last  year's  Summary,  but 
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this  locality  was  again  visited  this  year,  considerable  development  work  having  been 
done  and  various  new  claims  located. 

At  the  'Evening'  claim  a  cross-cut  has  been  run  for  seventy  feet  in  low  grade 
ore,  the  main    body,    exposed  by  cuts    on    surface,    not  having    been    yet  reached. 

On  the  *  Duchess '  a  tunnel  has  been  driven  for  sixty  feet,  starting  at  a  very  good 
exposure  of  copper  ore  and  following  the  foot-wall  of  the  ore-bearing  dike.  The  ore 
is  continuous  for  the  length  of  the  tunnel.  Several  open-cuts  have  been  made  up  the 
hill  on  what  is  supposed  to  be  the  ^  Duchess '  dike;  one  of  these  shows  six  feet  of  good 
ore,  the  others  very  little,  but  the  dike  is  much  decomposed  and  iron-stained. 

There  are  a  number  of  parallel  dikes  here,  -some  of  them  ore-bearing,  which  have 
a  general  north  and  south  strike,  about  at  right  angles  to  the  direction  of  the  valley. 
As  the  ground  is  mostly  drift-covered,  and  the  dikes  are.  of  ten  quite  close  to  one 
another,  it  is  a  difficult  problem  to  ascertain,  for  any  distance,  which  dike  one  is 
following. 

The  'Countess'  claim,  owned  by  the  same  company  as  is  the  'Duchess'  (The 
Telkwa  Mines,  Limited),  is  situated  near  the  top  of  the  ridge  on  what  is  probably  a 
similar  and  parallel  dike.  An  open  cut  has  been  made  here,  but  not  much  ore  is  in 
sight;  a  small  cut,  however,  on  the  same  dike  at  the  top  of  the  ridge  has  a  much  better 
appearance,  the  ore  there  being  similar  to  that  at  the  '  Duchess.' 

Across  the  ridge,  to  the  north,  in  a  small  basin  in  which  rises  a  branch  of  How- 
son  creek,  a  number  of  claims  have  been  staked.  Among  these  the  '  Standard,' '  Prin- 
cess' and  'Contention'  are  also  owned  by  the  Telkwa  Mines,  Limited;  on  only  one 
of  these,  the  '  Standard,'  was  any  work  seen.  It  consisted  of  a  small  open  cut  showing 
from  eighteen  to  twenty  inches  of  good  ore,  composed  of  chalcopyrite  and  specular 
iron  with  a  little  quartz.    The  ore  occurs  in  a  dike  along  the  hanging  wall. 

In  this  basin,  as  at  the  'Evening'  and  'Duchess,'  a  number  of  parallel  dikes 
occur,  with  approximate  north  and  south  strikes  and  cutting  the  bedded  volcanics; 
the  ore  is  found  in  the  dikes,  usually  near  the  walls,  and  at  times  extends  into  the 
country  rock. 

The  Telkwa  Mining,  Milling  and  Development  Company  have  also  a  number  of 
claims  here,  among  others  the  '  Whispering  Wind '  and  '  Silver  Heels.'  On  the 
latter  a  large  dike  from  fifty  to  sixty  feet  wide  exists,  striking  north  and  south  and 
dipping  76  to  80  degrees  east ;  on  the  easterly  or  hanging  wall  about  four  feet  of  chal- 
copyrite and  specular  iron  ore  was  seen,  but  no  work  has  been  done;  on  the  westerly 
wall,  however,  a  large  open  cut  shows  fifteen  feet  of  good  ore  consisting  of  chalcopy- 
ritej  specular  iron,  and  a  little  iron  pyrites  with  a  gangue  of  quartz  and  altered  country 

rock. 

On  the  south  side  of  Howson  creek  a  number  of  claims  owned  by  the  Telkwa 
Mining,  Milling  and  Development  Company  were  visited,  the  most  important  being 
the  'Walter,'  'Iron  Colt,'  'Granville,'  'Strathcona'  and  'Anna-Eva.'  All  of  these 
were  seen  last  year,  and  little  has  been  done  since.  The  ore  occurs  in  dikes  from  the 
large  porphyry  area  on  Scallon  creek  cutting  the  rocks  of  the  Porphyrite  group,  and 
is  generally  much  decomposed.  A  sample  of  black,  earthy  material  from  the  '  Strath- 
cona '  was  found  to  consist  of  oxides  of  copper,  manganese  and  iron. 

Most  work  has  been  done  on  the  '  Anna-Eva,'  an  open  cut  over  150  feet  in  length 
having  been  made  across  the  face  of  the  dike.  The  mineralization  is  irregular  and 
not  very  heavy,  and  the  whole  dike  is  much  decomposed,  the  ore  consisting  of  copper 
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carbonates,  chaloopyrite,  iron  pyrites  and  specular  iron.  A  short  distance  to  the  south, 
on  top  of  the  hill,  where  the  ground  is  heavily  drift-covered,  a  new  cut  had  been 
started,  showing  much  higher  grade  ore,  chiefly  chalcopyrite  and  specular  iron  with  a 
good  deal  of  quartz,  across  a  width  of  about  twenty-five  feet 

The  Hudson  Bay  mountains  were  visited  late  in  the  summer,  but  as  all  the  pros- 
pectors had  left  for  the  season,  it  was  almost  impossible  to  find  where  the  chief  claims 
were  situated.    However,  a  few  were  seen. 

At  the  head  of  Lyons  creek,  on  the  eastern  slope  of  the  range,  two  claims,  the 
'  Copper  Queen '  and  '  Iron  Mask '  are  near  the  edge  of  a  small  granite  area  cutting 
the  volcanics,  and  the  mineralization  appears  to  foUbw  the  bedding  of  the  decomposed 
andesites.  The  ore  consists  almost  entirely  of  arsenical  pyrites  in  a  quartzose  gangue, 
but  not  enough  work  has.been  done  to  show  the  extent  of  the  deposit.  A  specimen  of 
tiiis  ore  gave  by  assay:  gold,  $8;  silver,  0*^2  o^.  to  the  ton. 

About  one  mile  down  Lyons  creek,  on  the  south  side,  some  work  had  been  done, 
but  the  name  of  the  claim  could  not  be  ascertained.  The  ore  occurs  in  a  large  dike, 
about  seventy-five  feet  wide,  near  the  hanging  wall,  and  shows  about  three  feet  of 
fairly  well  mineralized  material  consisting  of  arsenical  pyrites,  some  copper  carbon- 
ates and  a  very  rusty  quartz  in  bands  parallel  to  the  dike  walL 

On  the  western  slope  of  the  mountains,  near  the  head  of  a  small  stream  running 
into  the  Zymoetz  river,  the  *  Tower  Hill '  claim  is  situated.  The  country  rock  here, 
consisting  chiefly  of  red  and  greenish  andesites,  has  been  tremendously  disturbed,  and 
some  splendid  samples  of  folding  on  a  large  scale  may  be  seen.  A  number  of  open  cuts 
have  been  made  in  what  appears  to  be  a  thin  bed  of  greenish  andesite,  much  altered 
and  containing  some  copper  carbonates,  a  very  little  bomite^  some  quartz,  calcite, 
epidote,  &c. 

There  are  said  to  be  other  and  better  showings  in  this  neighbourhood,  but  the 
writer  was  unable  to  find  them. 

COAL. 

During  the  past  year  practically  nothing  has  been  done  on  the  coal  properties  of 
the  Kitimat  Development  Syndicate,  the  Cassiar  Goal  Company  or  the  Transcon- 
tinental Exploration  Syndicate,  all  situated  on  the  Telkwa  river  or  5n  Goat  creek,  one 
of  its  tributaries.  Until  the  route  of  the  Grand  Trunk  Pacific  railway  is  finally 
decided  on  it  is  not  probable  that  much  development  will  be  undertaken. 

On  the  property  of  the  Telkwa  Mining,  Milling  and  Development  Company, 
located  on  Coal  creek,  at  the  headwaters  of  the  Morice  river,  a  little  exploration  work 
has  been  carried  on,  and  the  limits  of  this  are  fairly  closely  defined.  Although  the 
area  is  small  the  coal  is  of  very  high  grade,  as  the  following  analyses  show: — 
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The  anthracitic  quality  of  this  coal  may  be  explained  by  its  contiguity  to  two  areas 
of  later  eruptive  rocks,  one  at  the  head  of  Glacier  creek  and  the  other  on  the  north  side 
of  Qoldstream,  and  to  the  great  heat  and  pressure  consequent  on  their  intrusion. 

On  Gk)ldstream,  a  little  below  its  junctidn  with  Coal  creek,  and  separated  from 
the  above  area  by  a  short  distance  only,  a  new  coal  area  was  discovered  this  year. 
This  area,  about  two  by  two  miles  and  one-half,  at  its  greatest  diameters,  is  in  the 
form  of  a  basin,  the  coal  outcropping  on  both  sides  of,  and  from  400  to  500  feet  above 
the  floor  of,  the  valley.  The  coal  dips  towards  the  creek  from  both  sides  with  a  slope 
rather  greater  than  that  of  the  hills,  so  that  it  underlies  the  bed  of  the  stream,  al- 
though at  no  great  depth. 

Up  Goldstream  this  area  is  separated  from  that  on  Coal  creek — ^probably  by  an 
anticline,  the  coal  measures  having  been  removed  from  its  axis  by  denudation.  At 
the  lower  end  the  limits  of  the  coal-bearing  strata  are  not  so  clearly  defined,  but,  in 
all  probability,  the  creek  has  there  cut  through  the  coal  measures  to  the  underlying 
volcanics,  this  cutting  being  accentuated  by  another  anticlinal  fold. 

The  coal  has  been  opened  up  at  only  one  place,  where  two  seams  have  been  un- 
covered, the  upper  one  showing  Ave  and  one-half  feet  of  clean  coal  overlain  by  about 
one  and  one-half  feet  of  soft  impure  coaly  material,  the  cut  not  having  been  extended 
far  enough  to  locate  the  roof  clearly.  The  lower  seam  shows  three  and  one-half  feet 
of  dean  bright  coaL  No  analyses  have  as  yet  been  made  of  these  coals,  but  in  appear* 
ance  they  closely  resemble  the  coal  from  Goal  creek,  analyses  of  which  have  been 
given  above.  At  several  other  points  across  the  basin  the  coal  outcrop  was  noted, 
but  no  time  was  available  to  open  up  the  seams. 

No  evidences  of  local  disturbances  or  faulting  of  any  great  extent  were  noted. 

Another  and  smaller  area  was  seen  about  two  miles  farther  down  Gk)ldstream»  but 
has  not  been  opened  up. 

Other  areas  of  the  coal-bearing  rocks  were  noted  at  Driftwood  creek,  Morioetown, 
at  the  head  of  the  Zymoetz  river,  and  on  Hudson  Bay  mountain,  but  at  none  of  these 
localities  has  any  workable  seam  been  yet  found,  and  it  seems  probable  that  the  seams 
reach  their  m<i^Tn^iTn  thickness  in  the  Telkwa-Morice  River  district,  and  thin  out 
rapidly,  at  least  towards  the  north. 

It  is  now  fairly  certain  that  no  great  coal  field  exists  in  the  Bulkley  Valley 
district  from  Hazelton  to  the  headwaters  of  the  Morice,  but  many  comparatively  amall, 
isolated  areas  are  known  in  which  the  coal  varies  from  a  lignitic  to  a  semi-anthracite. 
In  some  of  these  areas  the  strata  are  greatly  disturbed,  much  faulting  and  folding 
being  in  evidence. 

The  quality  of  the  coal  seems  to  depend  on  the  proximity  of  the  measures  to  the 
newer  eruptive  rocks  which  are  younger  than  the  coal,  and  in  places  have  sent  out 
dikes  cutting  the  seams. 

A  number  of  fossils  were  collected  from  the  coal  measures  and  adjacent  beds  ; 
although  none  of  these  have  as  yet  been  determined,  there  is  sufficient  evidence  to 
state  that  these  rocks  are  probably  Lower  Cretaceous,  though  possibly  Jurassic. 
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CAMP  HEDLEY,  OSOYOOS  MININQ  DIVISION,  B.C. 

Charles  CamselL 

The  important  mining  camp  of  Hedley  is  situated  on  the  north  side  of  the  Simil- 
kameen  river,  at  the  mouth  of  Twenty-mile  creek,  in  the  Osoyoos  mining  division  of 
British  Columbia.  It  comprises  about  100  surveyed  and  Crown-granted  mineral 
claims,  and  many  others  on  which  the  annual  assessment  work  is  still  being  done,  all 
covering  a  sheet  of  about  twelve  square  miles.  It  was  discovered  in  the  year 
1896,  when  nine  claims  were  staked  on  the  ground  overlooking  Twenty-mile  creek. 
Each  succeeding  year  found  more  and  more  prospectors  impressed  with  the  possibilites 
of  the  camp,  and  more  claims  were  taken  up,  until  in  1900  virtually  all  the  ground 
now  included  in  Camp  Hedley  was  staked  out.  The  largest  property  owners  in  the 
camp,  the  Yale  Mining  Company,  were  early  on  the  ground  and  commenced  the  work 
of  prospecting  their  most  important  claims  early  in  1899.  The  preliminary  work 
undoubtedly  proved  satisfactory  for  they  shortly  after  showed  their  faith  in  their  pros- 
pects by  beginning  the  building  of  a  tram  line,  flume  and  stamp  and  cyanide  mill, 
a  work  entailing  the  outlay  of  hundreds  of  thousands  of  dollars.  Though  it  is  a  little 
more  than  three  years  from  the  time  the  first  ton  was  milled,  and  the  ore  is  extracted 
from  only  two  claims,  the  camp  has  since  justified  their  faith  in  it  by  becoming  the 
largest  producer  of  gold  alone  of  any  camp  in  British  Colimibia.  It  is  very  probable 
as  development  goes  on  and  transportation  difficulties  are  overcome  new  ore  bodies 
wiU  be  discovered  and  other  known  ore  bodies  of  lower  grade  will  be  fworked,  for  the 
history  of  mining  is  only  now  beginning  in  this  portion  of  the  Similkameen  district. 

As  the  only  previous  work  done  in  this  neighbourhood  was  the  reconnaissance  of 
Dr.  Dawson  in  1877,  when  there  was  not  the  slightest  suspicion  of  such  valuable  ore 
occurring,  it  will  be  readily  seen  how  urgent  was  the  need  of  the  work  of  a  Geological 
Survey  party. 

The  field  work  of  the  season  was  in  part  devoted  to  the  acquiring  of  data  for  a 
topographic  map  of  the  camp,  which  will  cover,  when  completed,  three  miles  from 
east  to  west,  and  four  miles  from  north  to  south.  The  scale  on  which  this  is  being 
prepared  is  1,000  feet  to  the  inch,  with  a  contour  interval  of  100  feet.*  Geological 
studies  were  carried  on  at  the  same  time  in  conjunction  with  the  topographic  work, 
and  special  attention  was  paid  to  the  occurrence  of  the  ore  deposits,  their  origin  and 
history;  but  the  attempt  to  do  both  simultaneously  and  with  the  same  party  was  re- 
sponsible for  neither  being  finished  at  the  close  of  the  season.  Mudi  credit  is  due 
for  their  zeal  and  co-operation  to  my  two  assistants,  Messrs.  J.  A.  Allan  and  A.  0. 
Hayes,  who,  besides  assisting  in  the  geological  work  are  to  be  credited  with  a  great 
deal  of  the  topography. 

The  method  employed  in  mapping  the  district  was  that  suggested  by  Mr.  W.  H. 
Boyd  as  likely  to  give  the  greatest  accuracy  for  the  time  and  means  at  hand.  Triangu- 
lation  on  signals  from  an  accurately  measured  base  gave  a  number  of  fixed  points  on 
the  sheet.  'Traverses  were  run  with  transit  and  stadia  of  all  the  wagon  roads  in  the  dis- 
trict, as  well  as  most  of  the  trails,  the  tram  lines  and  flume ;  and  the  detail  was  filled  in 
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with  the  plane  table  and  stadia-readings.  Elevations  were  obtained  from  a  Canadian 
Pacific  Railway  bench  mark  corrected  to  sea  level.  This  gave  the  town  of  Hedley  as 
1,620  feet,  and  the  highest  point  in  the  sheet  as  6,660  feet  above  sea  level.  The  un- 
finished portion,  which  covers  the  northwest  quarter  of  the  sheet,  is  much  too  rough 
and  steep  to  be  done  in  this  way,  and  will  have  to  be  done  by  photographic  surveying. 
The  work  was  also  considerably  facilitated  by  the  interest  taken  in  it  by  many  of 
the  people  of  the  district.  The  Daly  Reduction  Company,  through  their  manager, 
Mr.  Ross,  placed  every  convenience  in  our  way,  and  the  use  of  the  gravity  tram  saved 
much  time  and  hard  labour.  And  of  those  to  whom  I  am  particularly  ihdebted  for 
information  I  may  mention  Messrs.  F.  M.  Wells,  C.  E.  Oliver,  J.  Qladden,  A.  Megraw ; 
as  well  as  the  officials  of  the  Yale  Mining  Company  and  the  Daly  Reduction  Company. 

TOPOORAPHIO   FEATURES. 

Camp  Hedley  lies  on  the  western  side  of  the  Okanagan  range  of  mountains, 
whose  highest  points  here  reach  an  elevation  of  a  little  more  than  7,000  feet  above  sea 
level.  The  neighbouring  country  is  characterized  by  comparatively  rounded  outline 
and  moderate  relief  to  the  east  and  south,  but  the  northwestern  portion  lies  in  the 
deep  and  narrow  canyon  of  Twenty-mile  creek,  where  extremely  rugged  and  precipi- 
tous conditions  prevail  The  part  of  the  valley  of  this  creek  which  lies  in  our  map  is 
V-shaped,  and  about  4,000  feet  in  depth.  The  slopes  on  either  side  are  very  steep,  and 
frequently  impossible  to  climb.  Broken  rock  talus  slopes  topped  by  precipitous  bluffs 
are  everywhere  very  common,  while  the  narrow  box-canyons  cut  by  the  torrential 
streams  in  the  mountain  side  are  nothing  more  than  mere  gashes  almost  imperceptible 
from  the  opposite  side  of  the  valley.  These  canyons  are  frequently  the  only  possible 
means  of  ascending  or  descending  the  mountain  side  ,while  the  ridges  between  them 
are  quite  impossible  to  explore." 

The  action  of  erosion  in  this  canyon  i#  very  strong,  and  is  equal,  if  not  in  advance 
of,  the  decomposition  of  the  rocks  by  oxidation,  and  the  finding  of  secondary  surface 
deposits  of  oxidized  ores  is  not  to  be  expected  where  such  conditions  prevail.  Every 
shower  of  rain  throughout  the  summer  washes  down  the  canyon  sides  masses  of  rock 
that  only  a  little  undermining '  was  sufficient  to  dislodge,  so  that  the  Daily  Reduction 
Company,  whose  flume  runs  for  three  miles  through  the  canyon,  have  to  keep  men  on 
the  watch  night  and  day  to  guard  against  or  repair  accidents  from  falling  rocks.  Drift 
does  not  cover  the  rocks  in  this  section,  so  that  in  its  accessible  parts  the  geological 
relations  are  easily  studied. 

On  the  slope  of  Eighteen-mile  creek  and  overlooking  the  Similkameen  river  the 
physical  features  are  not  so  bold,  and  the  conditions  are  not  unlike  those  which  hold 
over  the  rest  of  the  Interior  Plateau.  This  part  is  not  heavily  wooded  and  the 
southern  faces  are  usually  devoid  of  all  timber.  The  slopes  are  not  so  steep  that  drift 
will  not  rest,  and  unless  exposed  by  the  pick  and  shovel  of  the  prospector  outcrops  of 
rock  are  rare.  The  prospector  who  owns  claims  on  this  side  of  the  hiU  is  likely  to  in- 
cur a  great  deal  more  expense  in  prospecting,  and  he  is  also  more  likely  when  he  does 
locate  an  ore  body  to  find  it  very  much  more  oxidized  and  enriched  on  the  surface 
than  in  the  Twenty-mile  canyon. 

For  the  diversity  of  physicial  conditions  on  the  two  sides  of  the  hill, 
one  must  look  to  glacial  causes.  Looking  at  the  valley  of  the  Similkameen  river  from 
the  top  of  the  gravity  tram  line,  and  particularly  to  the  southward*  one  is  at  once 
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struck  by  its  glacial  outlines.  The  steep  sides  and  broad  drift-filled  bottom  make  a 
well-defined  U-shape  that  is  characteristic  of  all  valleys  modified  by  the  scouring  action 
of  a  glacier.  Typical  also  are  the  many  hanging  valleys  that  may  be  noted  on  the 
south  side.  Henry  creek,  Susanne  creek  and  John  cre^  all  steepen  suddenly  in  grade 
on  approaching  the  main  vdl^,  and  have  not  yet  had  time  since  the  disapi)earance  of 
tiie  glacier  to  carve  out  a  valley  of  imiform  grade.  The  deep  canyon  of  Twenty-mile 
creek  may  be  also  attributable  to  the  same  cause.  The  retreating  glacier  which  filled 
the  Similkameen  valley  eventually  left  the  Twenty-mile  creek  occupying  a  hanging 
valley  and*  emptying  into  the  main  valley  by  a  short  steep  fall  at  its  mouth. 
While  the  smaller  streams  were  unable  in  the  time  since  the  disappearance  of 
the  glacier  to  cut  down  their  valleys,  Twenty-mile  creek,  with  its  larger  volume  and 
greater  erosive  power,  was  able  to  deepen  its  own  bed  in  the  i;ock  and  to  form  its 
present  Y-shaped  valley.  In  this  work  it  may  have  been  materially  assisted  by  taking 
advantage  of  the  nimierous  faults  and  fractures  that  are  found  in  these  rocks,  and 
which  are  the  results  of  many  and  long-continued  periods  of  vulcanism.  The  only 
other  way  to  accoimt  for  this  Twenty-mile  canyon  is  by  a  recent  uplift  of  this  por- 
tion of  the  earth's  crust,  of  which  there  is  not  any  corroborative  evidence  to  be  found 
in  the  surrounding  country. 

The  whole  Oamp  Hedl^y  area  was  covered  by  ice  during  the  glacial  period.  Though 
glacial  striae  were  never  noted,  boulders  transported  by  glacial  action  are  found  scat- 
tered over  the  summits  of  its  highest  hills. 

GENERAL  OEOLOQY. 

The  geological  history  of  the  area  is  somewhat  complicated,  and  while  the  general 
sequence  of  events  has  been  roughly  worked  out,  there  are  yet  many  details  which 
will  require  more  study  both  in  the  field  and  in  the  office. 

From  the  time  its  first  sediments  were  laid  down  in  the  sea,  the  region  has  been 
the  scene  of  much  volcanic  activity.  Igneous  rocks  of  different  kinds  have  been  in- 
strumental in  altering  the  older  rocks,  so  that  now  it  often  is  impossible  to  state,  de- 
finitely whether  some  of  these  older  rocks  were  originally  igneous  or  sedimentary. 

The  oldest  rocks  are  the  sedimentaries  that  cover  the  greater  proportion 
of  the  surface.  They  all  belong  to  one  series,  and  have  been  referred  to  the  C&che 
Greek  group  of  Dawson's  classification.  Ko  determinable  fossils  have  yet  been  found 
in  them,  but  the  lithological  characters  of  the  strata  are  very  similar  to  the  original 
Cache  Cre^  rocks  first  described  farther  to  the  north. 

These  sediments  are  of  great  thickness,  and  as  their  prevailing  dip  is  towards  the 
west,  a  section  from  east  to  west  across  the  sheet  would  give  the  succession  in  ascending 
order.  This  east  and  west  section  shows  the  following: —  (1)  red,  grey  and  some  black 
argillaceous  and  siliceous  beds  interstratified  in  thin  bands;  (2)  blue  and  white  lime- 
stone, much  altered  and  crystalline,  with  some  siliceous  beds  and  breccia;  (3)  argil- 
laceous and  siliceous  beds  on  the  west  side  of  Twenty-mile  creek  and  extending  some 
distance  beyond  the  limits  of  the  sheet.  Interbedded  with  these  are  a  great  nimiber 
of  sheets  of  andesite  highly  mineralized  with  arsenopyrite  and  weathering  to  a  reddish 
colour  that  gives  to  the  sides  of  the  mountain  the  beautifully  banded  appearance 
which  evoked  the  name  of  Striped  mountain  from  Dr.  Dawson. 

All  of  these  beds  have  been  more  or  less  altered  by  igneous  intrusions,  but  those 
which   have    suffered   most    are  the  calcareous  ones  of  the  middle  division.     This 
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division  has  also  proved  the  most  congenial  for  the  formation  of  ore  deposits,  for  in 
it  lie  the  two  producing  claims  on  the  hill,  the  Nickel  Plate  and  the  Sunnyside.  The 
heds  in  which  the  ore  bodies  of  these  two  claims  occur  have  probably  been  originally 
limestone  beds  which  become  more  or  less  impure  towards  the  top,  and  near  the 
contact  of  the  igneous  rocks  have  been  altered  by  the  addition  of  more  silica  to  a 
rock  made  up  largely  of  epidote  and  garnet  with  quartz  and  calcite.  In  other  parts 
the  alteration  has  been  to  pyroxene,  or  again  to  actinolite,  but  always  with  more  or 
less  garnet,  epidote  and  calcite,  depending  upon  the  purity  of  the  original  beds. 
Irregular  bodies  of  ch^rty  rock  are  also  frequently  found  in  the  contact  metamorphic 
zone.  About  the  centre  of  the  sheet,  in  the  P.S.  draw,  the  alteration  of  the  sediments 
has  been  to  a  rock  made  up  almost  entirely  of  garnets  and  which  is  called  gametite. 
In  portions  of  the  Nickel  Plate  mine  the  metamorphosed  rock  has  a  distinctly  banded 
appearance  due  to  the  alternations  of  epidote  and  garnet  in  thin  layers.  Arsenopyrite 
Is  always  a  constituent  of  the  contact  metamorphic  zone  except  where  the  igneous 
rock  is  granite.  The  monzonite  and  all  its  offshoots  contain  this  mineral,  and  from 
them  it  migrated  to  the  sediments. 

The  sediments  on  the  eastern  edge  of  the  sheet  are  nearly  horizontaL  At  the 
Nickel  Plate  mine  they  dip  about  20  degrees  to  the  west,  but  gradually  steepen  on  the 
west  side  of  the  hill  to  36  and  40  degrees.  Across  Twenty-mile  creek  and  westward 
the  angle  of  dip  increases  until  it  reaches  90  degrees,  and  the  strata  become  closely 
folded  and  compressed. 

Some  volcanic  activity  probably  took  place  while  the  rocks  were  yet  beneath  the 
«ea  which  would  account  for  the  interstratified  beds  of  breccia  and  of  possible  tuffs. 
Numbers  of  andesite  sheets  were  injected  before  the  sediments  were  folded  as  they 
now  are,  while  other  dikes  of  the  same  material  could  only  have  been  injected  after 
the  folding  took  place. 

The  rock  next  in  age  to  the  sediments  is  a  mass  of  monzonite  forming  a  core 
nearly  in  the  centre  of  the  camp,  and  extending  to  the  west  side  of  Twenty-mile  creek. 
The  normal  phase  of  this  rock  is  rather  basic  in  composition,  and  is  made  up  of  ortho- 
<slase  and  plagioclaae  in  about  equal  proportions,  much  hornblende  and  some  augite, 
biotite  and  quartz.  A  more  acid  rock,  containing  none  or  few  of  the  dzxk  coloured 
constituents,  lies  to  the  east  of  this  and  forms  the  very  prominent  Climax  bluff. 
Each  of  these  rocks  sends  off  innumerable  dikes  and  sheets  of  so-called  andesite  into 
the  surrounding  sedimentary  rocks.  The  relation  of  these  two  rocks  to  each  other 
is  puzzling.  Well  marked  contacts  between  the  two  are  sometimes  found,  and  these 
invariably  show  the  acid  rock  to  be  the  more  recent.  Apophyses  of  the  more  acid 
rock  are  also  found  in  the  basic.  On  the  other  hand,  gradual  transitions  from  the 
one  to  the  other  are  frequently  seen,  and  wide  areas  occur  which  appear  to  be  inter- 
mediate in  composition  between  the  two  extremes.  Altogether  it  is  probable  that  the 
two  varieties  were  derived  from  the  same  magma,  though  their  formation  of  crys- 
tallization may  not  have  been  contemporaneous.  If  not  contemporaneous  then  the 
acid  variety  is  later  in  age  than  the  basic.  The  coarseness  and  evenness  of  the  texture 
show  their  plutonic  origin  and  that  their  crystallization  took  place  far  below  the  sur- 
face. 

The  dikes  and  sheets  derived  from  this  monzonitic  core  are  also  of  two  varieties, 
.  and  show  much  the  same  composition  as  the  mass,  but  with  the  development  of  a  por- 
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phyritic  structure.  The  acid  variety  appears  to  be  more  often  connected  with  ore 
deposits  than  the  basic. 

Later  than  the  monzonite  is  a  large  batholithic  mass  of  granite,  which  forms  the 
base  of  the  hill  overlooking  the  Similkameen  river,  and  extends  eastwards  across 
Eighteen-mile  creek.  This  granite  is  similar  to  the  large  area  of  granite  through 
which  the  river  cuts  for  fifteen  miles 'between  Hedley  and  Princeton,  and  is  probably 
part  of  the  same  intrusion,  though  separate  for  a  short  distance  from  it  It  holds  both 
orthoclase  and  plagioclase,  with  quartz,  hornblende  and  biotite.  A  dike-like  mass 
as  an  offshoot  from  this,  100  to  400  feet  wide,  is  connected  with  the  main  mass  oo 
Eighteen-mile  creek  and  runs  diagonally  across  the  hill  to  a  point  on  Twenty-mile 
creek  one  mile  above  the  town.  The  composition  of  this  dike  is  slightly  different  in 
that  the  hornblende  is  almost  entirely  replaced  by  biotite.  Overlooking  the  Similka- 
meen river  the  granite  is  in  contact  with  the  older  sedimentary  rocks,  and  this  contact 
shows  the  granite  truncating  at  an  angle  of  about  30  degrees  the  edges  of  the  sedi- 
mentary strata  as  well  as  the  andesite  sheets  that  are  interbedded  with  them.  The 
granite-monzonite  contact  on  the  Kingston  draw  shows  many  inclusions  of  monzonite 
in  the  granite,  as  well  as  apophyses  of  the  granite  in  the  monzonite. 

Quartz  porphyry  and  aplite  dikes  that  cut  both  the  granite  and  the  sediments 
in  several  places  are  probably  to  be  referred  to  the  final  stages  of  the  granite  intrusion. 

A  nun^ber  of  dikes  of  different  composition  follow  the  granite  intrusion.  Of  these 
the  most  important  are  black  and  fine-grained,  and  are  found  in  the  northern  and 
eastern  parts  of  the  sheet.  They  appear  to  radial^  from  a  common  centre  near  the 
foot  of  Bradshaw  canyon.  The  texture  of  these  dikes  is  felsitic,.  and  in  colour  dark 
and  reddish,  Eor  convenience  it  is  called  a  felsite.  It  is  rather  siliceous  and  like  the 
monzonite  contains  much  arsenopyrite.  Segregated  masses  of  this  rock  are  met  with 
in  the  monzonite  apparently  as  a  product  of  differentiation  of  the  magma,  showing 
that  the  two  rocks  are  genetically  connected,  and  under  certain  conditions  the  one 
might  pass  into  the  other. 

The  latest  rocks  in  the  camp  are  dike  rocks,  lamprophyres,  rhyolites  and  soft 
green  dikes.  These,  like  the  granite,  appear  to  be  barren  of  any  arsenopyrite,  and  are 
not  associated  with  the  ore  bodies  except  perhaps  accidentally. 

ECONOMIC  GEOLOGY. 

Camp  Hedley  up  to  date  is  entirely  a  gold  producer,  though  it  gives  promise  of 
some  copper  production  later  on. 

The  ore  deposits  belong  to  the  class  known  as  contact  metamorphic  deposits,  that 
is  to  say,  deposits  that  occur  as  the  result  of  metamorphism  of  sedimentary  rocks  by 
igneous  intrusions.  The  principal  ore  mineral  is  arsenopyrite,  and  the  deposits  are 
unique  in  the  respect  that  arsenopyrite  has  never  hitherto  been  found  in.  such  propor- 
tion to  the  other  sulphides  in  contact  deposits  of  this  kind. 

The  ore  bodies  lie  in  the  sedimentary  rocks  and  particularly  in  the  second  division 
of  the  section  already  mentioned.  The  large  eruptive  mass  of  monzonite  lying  nearly 
in  the  centre  of  the  camp  has  itself  been  the  cause  of  intense  contact  metamorphism 
in  the  sediments  that  it  cuts.  Moreover  the  large  number  of  dikes  and  sheets  of 
andesite  which  had  their  source  in  tlie  monzonite  are  also  responsible  for  a  great  deal 
of  local  metamorphism.     It  is  along  the  contact  of  these  igneous  rocks  and  in  the 
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zone  of  contact  metamorphism  that  ore  bodies  have  been  found.  PrinHarily  these 
igneous  rocks  may  have  been  responsible  for  the  introduction  of  the  values,  but  other 
causes  have  been  instrumental  in  concentrating  these  values  to  render  them  economic- 
ally important. 

The  granite  is  not  important  in  this  connexion,  while  all  the  dikes  have  not  been 
sufficiently  studied  to  justify  an  opinion  as  to  what  influence  they  have  exerted  in  the 
formation  of  ore  bodies. 

The  more  acid  variety  of  monzonite,  and  the  sheets  which  it  gives  off,  have  caused, 
as  a  rule,  the  most  intense  contact  metamorphism  in  the  intruded  rocks,  and  apparently 
the  payable  deposits  are  more  generally  associated  with  this  variety. 

The  sphere  of  influence  of  the  monzonite  core  with  its  dikes  and  sheets  covers 
the  whole  camp,  but  the  action  becomes  feebler  at  a  distance.  Where  the  sediments  have 
felt  the  direct  influence  of  the  mass  the  alteration  has  been  extreme,  and  whole  areas 
of  what  were  originally  calcareous  rocks  have  been  altered  to  gametite. 

The  zone  of  metamorphism  in  the  sediments  varies  largely  wiA  their  comx>osition 
and  the  angle  at  which  they  are  cut.  The  calcareous  rocks  lend  themselves  more 
readily  to  metamorphism  than  the  siliceous  or  argillaceous  rocks.  They  are  also 
more  congenial  for  the  formation  of  ores.  Both  in  the  Nickel  Plate  and  Sunnyside 
mines  the  ore  bodies  lie  in  what  were  originally  limestones,  the  Nickel  Plate  stratum 
having  been  more  impure  than  the  Sunnyside. 

The  contact  metamorphic  minerals  developed  in  the  sediments  are  garnet,  epidote, 
calcite,  pyroxene  and  actinolite,  and  with  these  are  associated  as  ore  minerals  arseno- 
pyrite,  pyrrhotite,  chalcopyrite,  pyrite  and  specularite.  The  association  of  the  oxides 
with  the  sulphides  shows  that  they  must  have  crystallized  out  under  considerable  pres- 
sure. Irregular  bodies  of  hard  cherty  rock  also  occur  near  the  contact,  and  probably 
owe  their  origin  to  an  introduction  of  silica  from  the  igneous  rock. 

Though  the  gold  is  always  associated  with  the  arsenopyrite,  a  great  deal  of  arseno- 
pyrite  occurs  scattered  through  the  metamorphosed  rock  in  which  very  little  gold  is 
found.  It  is  almost  impossible  to  tell,  except  by  assay,  what  the  value  of  the  ore  will 
be,  for  it  all  looks  very  much  alike. 

As  a  rule  pyrrhotite  is  not  associated  with  high  gold  values.  Specularite,  how- 
ever, is  a  good  indication.  Chalcopyrite  is  common,  though  rarely  in  such  quantities 
as  to  become  important  as  an  ore  of  copi>er.  On  the  Warhorse  mineral  claim  chal- 
copyrito  occurs  associated  with  pyrrhotite  in  sufficiently  large  bodies  to  make  this 
claim  a  promising  one,  particularly  as  the  ore  also  carries  some  values  in  gold  and 
silver.  Pyrrhotite  is  found  massive  on  the  Toronto  and  Galena  workings  and  pro- 
bably as  a  pi^oduct  of  magmatic  differentiation.  On  liie  Red  Mountain  it  occurs  in 
such  quantities  as  to  make  the  compass  absolutely  useless  for  surveying. 

The  Yale  Mining  Company  own  some  twenty-five  claims  in  the  camp,  of  which  only 
two,  the  Nickel  Plate  and  the  Sunnyside,  are  being  worked  at  present.  The  ores  from 
these  claims  are  treated  by  the  Daly  Reduction  Company  in  a  40-stamp  mill  and 
cyanide  plant  in  the  valley  below.  The  capacity  of  tiiis  mill  is  about  3,600  tons  per 
month.  The  mine  and  mill  are  run  by  water  power  obtained  from  a  flume  three  miles 
long.  The  company  own  an  electric  tram  line  about  a  mile  and  a  half  long  to  carry  the 
ore  from  the  mine  to  the  tipple,  and  a  gravity  tram  line  of  9,600  feet  in  length  and 
8,500  feet  vertical  height,  which  carries  the  ore  in  fjTe-ton  skips  to  th3  mill. 
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The  Nickel  Plate  and  the  Simnyside  are  the  most  important  claims  in  the  camp, 
and  up  to  the  close  of  1906,  or  in  less  than  throe  years,  have  turno^l  out  over  77,000 
tons  of  ore.  The  Nickel  Plate  ore  body  lies  in  altered  sedimentary  rocks,  which  dip 
about  16  degrees  to  the  west.  Interbedded  with  these  or  cutting  them  at  an  angle  are 
intrusive  sheets  of  andesite.  A  vertical  quartz  porphyry  and  a  black  dike  cut  all  these 
strata.  The  ore  body  now  being  worked  lies  on  the  upper  side  of  a  large  andesite  intru- 
sion, which  dips  40  degrees  to  the  west  and  cuts  the  sediments  at  a  sharp  angle.  The 
andesite  acts  as  the  footwall,  and  the  ore  body  lies  in  the  sedimentary  rock  in  the  zone 
of  contact  metamorphism  due  to  the  andesite  intrusion.  The  metamorphosed  rock  con- 
sists of  garnet,  epidote  and  calcite  carrying  much  arsenopyrite.  The  richest  ore  lies 
on  the  footwall  and  gradually  fades  out  on  the  upi)er  aide  into  low  grrade  rock.  The 
greatest  width  of  the  pay  ore  is  about  eighty  feet.  The  ore  body  is  bounded  on  two 
sides  by  dikes  and  the  third  side  by  a  zone  of  fracturing  running  across  the  hilL 
Both  arsenopyrite  and  pyrrhotite  occur,  but  the  gold  is  always  associated  with  the 
former  mineral  and  the  greater  the  mineralization  by  arsenopyrite  the  higher  the 
values  in  gold. 

The  Sunnyside  claim  adjoins  the  Nickel  Plate  on  the  south  and  the  ore  body  lies 
in  a  lower  stratum.  In  all  four  workings  the  ore  body  always  lies  in  altered  limestone 
at  or  near  the  contact  of  an  andesite  sheet  or  dike.  Epidote  and  garnet  are  not  so 
aEundant  as  in  the  Nickel  Plate,  but  there  is  more  calcite,  quartz  and  pyroxene,  all 
of  which  are  more  highly  developed.  The  rock  is  very  porous  and  has  been  much 
fissured,  the  fissures  being  now  filled  with  calcite.  Specularite  is  foimd  in  most  of  the 
Sunnyside  workings,  particularly  on  the  footwalls. 

In  each  of  these  claims  the  andesite  sheets  play  an  important  part,  and  with  other 
cross-cutting  dikes  have  been  the  cause  of  confining  the  high  values  to  certain  restricted 
areas.  Whether  these  igneous  rocks  are  responsible  for  the  introduction  of  the  gold 
in  the  first  place  is  uncertain,  but  the  later  concentration  required  the  x>eculiar  physi- 
cal conditions  that  are  now  found  in  each  of  these  claims.  And  in  the  search  for 
other  ore  bodies  in  this  camp,  the  apparently  accidental  conjunction  of  dikes  and  of 
dipping  strata  such  as  are  here  found  should  be  borne  in  mind. 

The  Kingston  group  of  mineral  claims  consists  of  the  Warhorse,  Kingston,  Metro- 
politan and  the  Kingston  Fraction,  all  lying  on  the  Twenty-mile  slope  of  the  hilL 
The  Warhorse  ore  body  lies  on  a  contact  of  massive  blue  limestone  with  an  andesite 
sheet,  and  not  far  from  the  central  core  of  monzonite.  The  limestone  dips  30 
degrees  to  ike  west,  and  carries  irregular  masses  of  cherty  rock.  It  is  cut  by 
irregular  dikes  of  andesite,  which  alter  the  limestone  to  an  epidote-garnet-calcite 
rock.  This  constitutes  the  gangue  of  the  ores,  and  the  ore  minerals  are  pyrrhotite, 
chalcopyrite,  arsenopyrite  and  galena.  These  are  scattered  through  the  gangue  in 
varying  proportions,  pyrrhotite  forming  with  chalcopyrite  the  largest  percentage.  The 
chief  values  are  in  copper,  but  this  is  supplemented  by  some  gold  and  silver. 

On  the  Eangston  claim  farther  down  the  hill  the  workings  are  in  the  sediments 
within  a  few  feet  of  the  edge  of  the  monzonite  core.  Injections  from  the  monzonite 
have  penetrated  the  bedding  planes  of  the  sediments,  altering  and  mineralizing  them 
as  in  the  case  of  the  Nickel  Plate  mine.  The  chief  values  are  in  gold,  which 
is  associated  with  arsenopyrite.  Some  later  dikes  cut  both  the  sediments  and  igneous 
rocks,  forming  favourable  localities  for  the  concentration  of  the  gold  by  circulating 
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waters.    The  Kingston  group  of  claims  is  very  favourably  situated  for  the  occurrence 

of  ore  bodies,  and  more  extensive  development  may  prove  their  existence. 

It  was  possible  to  examine  only  a  few  of  the  many  claims  in  the  camp,  and  only 
those  on  which  some  development  work  had  been  done.  A  group  in  the  northern  part 
of  the  sheet,  owned  by  T.  Bradshaw  and  others,  gives  promise  of  containing  some 
valuable  bodies  of  ore.  Besides  this  there  are  many  other  claims,  which  with  cheaper 
transx>ortation  and  better  facilities  will  be  worked  to  advantage. 


THE  LARDEAU  DISTRICT,  B.C. 
B.  W.  Brock. 

For  the  pages  containing  Mr.  Brock's  report.  See  Index  (Brock). 
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EXPLORATIONS  IN  THE  ROCKY  MOUNTAINS.       - 
2>.  B.  Bowling. 

The  work  of  the  past  season  was  directed  mainly  to  obtaining  more  details  of  the 
coal  areas  north  of  the  Saskatchewan  and  to  an  examination  of  the  Athabaska  valley. 
The  explorations  of  the  previous  simmier  define  in  a  general  way  the  coal  areas  in  the 
mountains  between  the  main  line  of  the  Canadian  Pacific  railway  and  the  Saskat- 
chewan river.  The  route  this  spring  lay  outside  this  area,  and  some  additional  in- 
formation was  thus  gained.  The  Foothill  country  which  was  traversed  was  found 
to  have  few  exx>osures  of  rock;  enough,  however,  were  noted  to  show  that  in  many 
places  the  tilted  rocks  forming  the  Foothill  ridges  were  not  all  of  the  Upper  Cretaceous 
but  that  many  belonged  to  the  Belly  River  series.  A  few  indications  of  coal  were 
seen,  but  nothing  that  appeared  of  economic  value.  The  difficulty  of  approach  natur- 
ally tends  to  diminish  the  value  of  measures  in  this  vicinity.  The  Foothills  in  this 
region  are  a  series  of  very  high  ridges  running  with  the  general  trend  of  the  moun- 
tains and  dissected  by  deep  transverse  valleys. 

The  problem  of  accessibility  will  be  an  important  factor  not  only  for  the  coal  of 
the  Foothills  but  also  for  those  fields  situated  within  the  mountain  ranges  to  the  west. 
An  outlet  for  those  just  south  of  the  Saskatchewan  may  be  found  by  a  devious  course 
via  the  valley  of  a  small  stream  north  of  Sheep  river,  but  the  grade  to  reach  the 
Saskatchewan  valley  may  be  high. 

While  passing  from  James  river  to  the  Clearwater,  behind  a  very  high  ridge, 
rocks  were  noticed  closely  resembling  those  of  the  Kootanie.  Should  this  resemblance 
prove  real,  there  may  be  found  <m  the  canyon  of  the  Clearwater  better  coals  than  the 
majority  of  the  Foothill  fuels. 

The  uplift  of  the  Bighorn  range  appears  to  have  reached  its  maximiun  but 
a  short  distance  from  the  Saskatchewan  to  the  Braseau,  but  evidence  of  an  extension 
to  the  south  is  seen  in  the  higher  Foothill  ridges.  Northward  they  are  not  so  pro- 
nounced, and  fortunately  for  the  future  fuel  supply  of  the  northern  roads  they  are 
more  easily  approached. 

The  development  of  mines  in  this  district  will  both  extend  settlement  to  another 
large  fertile  area  west  of  the  Saskatchewan  and  open  up  a  large  lumbering  area. 

Ais  the  Saskatchewan  valley  is  approached  it  presents  a  pleasing  contrast  to  the 
rough  country  farther  south.  From  high  spruce  covered  slopes  we  descend  to  poplar 
groves  and  rich  grass-covered  flats.  The  general  report  from  Indian  trappers  and 
traders  is  that  the  only  point  north  of  the  Bow  river  near  the  moimtains  where  surface 
features  show  prairie  conditions  (modified  by  the  addition  of  scattered  forests),  is  in 
the  Saskatchewan  valley.  The  wide  river  flats  within  the  mountains  are  a  famous 
resort  for  the  Indians  with  their  horses  and  cattle  and  we  found  on  our  arrival  there  in 
the  latter  part  of  May  that  horses  had  wintered  there  better  than  near  Morky.  The 
snowfall  is  less  within  the  mountains  than  to  the  east,  but  it  is  not  likely  Aat  the  outer 
part  of  the  valley  will  prove  much  less  valuable  for  ranching  purposes  than  the  part 
we  saw. 


Digitized  by 


Google 


SVMMART  REPORT  » 

SESSIONAL  PAPER  No.  26 

CX>AL  ABEAS. 

The  outcrop  of  the  Kootanie  measures  on  the  south  bank  of  the  Saskatchewan 
was  again  visited  and  in  addition  to  the  seams  found  last  year  another  of  workable 
dimensions  was  discovered.  This  had  a  thickness  of  seven  feet  six  inches,  and  the 
coal  has  a  slightly  higher  fuel  ratio  than  the  five  foot  aiz  inch  seam  found  a  year  ago, 
but  cokes  much  better.  The  analysis  of  the  smaller  seam  was  published  in  the  Sum- 
mary for  1906  (p.  72).  These  two  seams  wouM,  therefore,  appear  to  furnish  the 
smaller  steam  coal  and  the  larger  coking. 

On  the  Bighorn  river  several  seams  were  seen  in  the  canyon  below  the  faUa,  but 
were  not  visited.  About  half  a  mile  above  the  fall  three  seams  that  are  close  together 
could  be  worked  as  two.  The  lower  two,  separated  by  soft  shale,  have  altogether  ten 
feet  of  coal  that  in  the  laboratory  forms  a  firm  coke.  The  fuel  ratio  is  slightly  higher 
than  in  the  coal  south  of  the  valley  andf  on  that  account  should  make  a  higher  percent- 
age of  coke  per  ton. 

On  the  south  branch  of  the  Brazeau,  behind  the  Bighorn  range  where  the  big 
seam  was  found  last  year,  the  prediction  that  other  seams  woxdd  be  found  in  the  same 
measures  was  borne  out  very  fully.  .  Several  small  ones,  below  workable  size,  were 
found,  but  eight  in  addition  to  the  big  seam  contain  sufficient  coal  to  be  workabla 
What  was  taken  last  year  as  another  outcrop  of  the  big  seam  is  now  thought  to  be  a 
smaller  additional  one  of  eight  feet.  A  fine-looking  seam  at  the  top  of  the  lower  part 
of  the  measures  had  eleven  feet  nine  inches  of  clean  coal  separated  from  a  five  foot 
seam  below  by  three  feet  of  rock. 

The  upper  portion  appears  to  have  the  best  coaL  It  is  higher  in  fixed  carbon  and 
lower  in  ash.  This  seam  and  a  five  foot  ten  inch  seam  about  500  feet  below  it*are  the 
hardest  coals  of  the  district  and  have  generally  about  three  parts  fixed  carbon  to  one 
of  volatile  combustible  matter. 

The  other  seven  known  seams  have  an  average  fuel  ratio  as  above  of  2  -6  parts  to 
1  '0,  and  the  big  seam  of  last  year  is  the  lowest  of  the  lot,  with  a  ratio  of  2  '30. 

The  workable  seams  as  far  as  known  have  the  following  thicknesses  and  come  in  the 
following  order,  beginning  at  the  top.  The  figures  are  for  the  amount  of  coal  in 
eaich:-^ 

Fourteen  feet  5  inches,  8  feet,  11  feet  9  inches,  4  feet  10  inches,  3  feet  11  inches, 
5  feet  10  inches,  6  feet  8  inches,  8  feet  5  inches,  and  3  feet  6  inches,  giving  a  total  of 
66  feet  4  inches. 

As  only  about  half  of  the  measures  were  prospected,  there  may  be  here  as  much 
coal  as  in  the  measures  south  of  the  Saskatchewan  in  the  extension  of  the  Cascade 
basin,  namely  fifteen  workable  seams  with  ninety-five  feet  of  coal. 

The  generally  wet  weather  of  the  past  summer  was  very  unfavourable  for  travel 
in  the  muskegs  of  the  foothills.  In  order  to  reach  the  Athabaska  valley,  therefore,  we 
descended  Rocky  river  and  examined  the  exposures  of  coal  on  Prairie  creek,  just  be- 
yond the  mountains.  These  measures  are  in  the  upper  part  of  the  Cretaceous  and  do 
not  compare  very  favourably  with  those  just  described.  The  analyses  are  not  com- 
pleted, but  30  far  show  that  this  coal  is  of  about  th--  grade  of  the  Edmonton  r.'>al. 
The  Prairie  Creek  coal  will,  however,  be  of  valuo  should  nn  industry  such  m  the  mak- 
ing of  cement  be  started  near  the  mountains  on  tiie  Transcontinental  railway. 
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STRUCTURE    OF    THE    RANGES. 

The  general  type  for  the  ranges  as  lar  north  as  the  Brazeau  has  heen  likened  to 
a  series  of  long  narrow  blocks  tilted  up  to  form  ridges — an  imbricated  structure. 
Northward  this  is  modified  in  that  the  blocks  are  wider,  but  have  suffered  a  great 
amount  of  folding.  This  lateral  displacement  becomes  apparently  greater  toward 
the  north,  and  many  fine  folds  are  to  be  seen  in  the  Athabaska  vall^. 

The  edges  of  the  blocks  are  pushed  up  to  form  the  mountain  chains,  and  do  not 
show  as  many  folds  as  are  to  be  seen  in  the  exposures  lower  down  the  westward  slopes 
in  the  valleys.  This  has  important  results  in  that  this  folding  has  broken  and  pushed 
up  the  Cretaceous  remnants,  which  contain  coal  in  the  mountains  farther  south,  so 
that  they  have  been  carried  away  in  the  formation  of  the  valleys.  The  highest  rocks 
of  this  series  that  could  be  found  were  remnants  of  the  black  shales  that  lie  below 
the  Kootanie  coal  measures. 

A  notable  example  of  this  is  to  be  seen  in  the  first  mountain  at  the  gap  of  the 
Athabaska,  called  Folding  mountain  on  McEvoy'a  map  of  the  Yellowhead  route.  This 
hill  is  an  anticline  of  Carboniferous  rocks  with  a  mantle  of  Triassic  and  Jurassic 
rocks  covering  its  southern  extension.  A  fault  running  parallel  to  the  range  just  out- 
side brings  these  beds  against  the  Middle  Cretaceous,  and  another  fault  to  the  west 
discloses  them  over-ridden  by  Lower  Carboniferous,  so  that  in  the  immediate  vicinity 
of  the  river  there  seems  no  hope  of  finding  the  true  coal  measures.  Northward  the 
conditions  may  change  enough  to  allow  of  some  of  the  higher  beds  being  found  still 
in  place. 

GOAL    MINES. 

After  the  field  work  was  closed  visits  «were  made  to  several  of  the  mines,  and  the 
following  notes  showing  their  progress  may  be  of  interest. 

Bankhead  Mine  is  producing  about  1,000  tons  per  day,  500  of  which  is  sized 
for  market  and  300  is  compressed  into  briquettes.  Another  unit  of  the  briquetting 
plant  will  soon  be  installed,  and  the  total  output  will  then  be  utilized. 

At  Canmore  the  spur  to  the  Sedlock  prospect  was  nearly  finished  and  the 
additional  mine  will  soon  be  in  operation.  In  the  Canmore  mine  the  main  haulage 
way  at  the  second  level  is  being  thoroughly  re-timbered  and  widened  to  make  room 
for  compressed  air  haulage.  A  tunnel  has  been  put  through  to  No.  6,  and  the  Cary 
seams,  and  mining  on  these  will  soon  commence.  The  output  should  increase  and  is 
much  needed  for  the  railway. 

At  Lille,  to  whidi  a  short  visit  was  paid,  it  was  found  that  the  output  was  reduced 
to  400  tons  a  day  on  account  of  a  fault  which  cuts  the  main  seam  at  a  slight  angle. 
The  coal  is  all  washed  and  coked,  making  about  240  tons  of  coke. 

Belleview  is  turning  out  about  700  tons,  but  an  increase  is  expected  shortly, 
when  the  management  expects  to  handle  1,000  tons  per  day. 

Coleman  is  mining  from  two  of  their  best  seams,  one  a  coking  coal  and  the 
other  steam.  The  output  is  about  2,000  tons  per  day  and  most  of  the  steam  coal  is 
shipped  to  the  roads  north  of  the  Canadian  Pacific  railway. 
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THE  CASCADES,  PALLISEK  AND  COSTIGAN  COAL  BASINS. 

Q.  8.  Malloch. 

The  season  of  1907  was  spent  in  completing  the  survey  of  a  x>ortion  of  the  Rocky 
Mountains  Park  of  Canada  comprising  the  four  most  easterly  ranges  of  these  moun- 
tains and  extending  from  Panther  creek  to  the  Clearwater  river.  This  survey  was 
begun  in  1904  by  Mr.  D.  B.  Dowling  and  continued  last  year  by  the  writer  while 
acting  as  his  assistant.  Mr.  Dowling  has  already  mapped  a  part  of  the  Costigan 
coal  basin  which  occupies  the  first  longitudinal  valley,  compiling  his  map  from  the 
survey  made  in  1904  and  publishing  it  in  the  Sxmmiary  report  for  that  year.  He  also 
used  the  first  year's  work  for  the  northern  part  of  the  Panther  River  sheet  reoettitlgr 
published  in  connexion  with  his  report  on  the  Cascade  coal  basin,  but  the  southern 
portion  of  this  sheet  was  taken  from  the  Palliser  and  Sawback  sheets  of  the  Park 
survey  made  by  the  Topographical  Surveys  Branch.  While  these  sheets  extend  west- 
ward across  the  mountains  from  the  second  range,  Mr.  Dowling's  sheet  begins  in  the 
middle  of  the  second  valley.  It  is  therefore  necessary  that  the  complete  map  of  the 
district  now  contemplated  should  republish  Mr.  Dowling's  work  and  join  the  Topo- 
graphical Survey's  sheets  on  the  south.  On  the  northeast  and  southwest  the  crest 
lines  of  the  first  and  fourth  ranges  formed  natural  boundaries  for  the  survey  which 
was  primarily  intended  to  define  the  areas  of  coal-bearing  strata  that  occur  in  the 
longitudinal  valleys  between  these  ranges.  On  the  north  the  survey  was  terminated 
at  the  deep  transverse  valley  occupied  by  the  Clearwater  river. 

PHOTO-TOPOORAPHIC  SURVEY. 

In  all  three  years'  work  the  photo-t9pographic  method  was  used  for  filling  in  the  de- 
tails of  topography.  Last  year,  asi  has  been  stated,  our  attention  was  devoted  chiefly  to 
the  western  part  of  the  district  and  a  large  portion  of  the  area  covered  was  plotted  on  an 
approximate  scale  during  the  winter.  It  was  found,  however,  that  some  additional 
photographs  were  required  before  the  contour  lines  over  parts  of  this  area  could  be 
properly  controlled.  These  were  secured  this  summer  and  the  eastern  portion  of  the 
sheet  was  surveyed.  In  all  seventy-one  stations  were  occupied  andl  thirty  dozen  photo- 
graphs were  taken. 

TOPOGRAPHIC  FEATURBS. 

A  general  idea  of  the  district  may  be  obtained  from  the  statement  that  it  consists 
of  four  mountain  ranges  separated  by  longitudinal  valleys,  and  crossed  by  three  main 
transverse  valleys  which  have  been  eroded  to  a  depth  of  4,000  feet  below  the  ranges  and 
2,000  below  the  general  elevation  of  the  longitudinal  valleys.  The  four  ranges  are 
in  reality  the  upturned  edges  of  four  fault  blocks  shoved  up  by  pressure  from  the 
southwest.  Since  erosion  has  removed  some  7,200  feet  of  strata  from  their  backs  and 
has  left  them  still  2,000  feet  above  the  longitudinal  valleys,  an  idea  of  the  magnitude 
of  these  faults  may  be  obtained. 

As  a  consequence  of  their  mode  of  formation,  the  ranges  have  comparatively 
gentle  slopes  on  the  southwest,  and  are  usually  precipitous  to  the  northeast,  where  their 
original  characteristic  as  fault  scarps  has  not  been  greatly  altered  by  the  erosion  whUh 
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has  affected  them  since  their  uplift.  In  general  the  dip  of  the  strata  becomes  greater 
from  east  to  west  across  the  district.  This  naturally  increases  the  slope  on  the  backs 
of  the  ranges,  but  decreases  the  width  of  the  intervening  valleys.  Towards  the  south- 
east comer  of  the  sheet,  however,  the  dip  of  the  strata  of  the  first  range  increases  and 
the  width  of  the  first  valley  decreases  until  it  practically  disappears  altogether. 

The  transverse  valleys,  occupied  by  tiie  three  main  rivers  and  certain  of  their 
tributaries  that  break  through  single  ranges  of  the  BMuntains  before  joining  them, 
are  characteristically  flat-bottomed,  and  the  side  walls  are  precipitous  wheaee  they  cross 
the  strong  limestone  strata  composing  the  ranges.  Even  where  they  traverse  the  weaker 
shales  and  sandstones  exposed  along  the  edges  of  the  longitudinal  valleys,  the  side  slopes 
are  remarkably  steep,  and  the  tributaries  draining  the  longitudinal  valleys  have 
gradients  of  at  least  5^  per  cent  where  they  enter  the  transverse  valleys.  The  gradient 
of  the  latter,  on  the  other  hand,  is  in  some  cases  as  low  as  1  per  cent,  and  does  not 
^ceed  2  per  cent.  Hence  it  is  evident  that  all  railways  built  to  the  coal  fields  must 
come  up  the  transverse  valleys. 

GENERAL  GEOLOGY. 

The  rocks  of  the  district  are  all  of  sedimentary  origin  consisting  of  sandstones 
and  shales  above,  and  of  massive  limestones  with  a  single  thin  shale  band  in  the  lower 
part  of  the  series.  Their  ages  range  between  Lower  Cretaceous  and  Devonian,  but 
the  exact  geological  horizon  to  which  some  of  the  intermediate  formations  should  be 
referred  is  as  yet  uncertain.  Mr.  Dowling*  estimates  the  total  thickness  of  the  ex- 
posed strata  in  the  vicinity  of  Banff  at  16,000  feet,  and  there  is  no  doubt  that  this 
estimate  applies  closely  to  our  district.  Of  .this  enormous  section  the  greater  part 
may  be  seen  repeated  three  times  by  any  one  travelling  across  the  ranges.  This  is  due 
to  the  fault  block  structure  already  referred  to.  These  faults  often  bring  the  lowest 
members  ol  the  limestone  series  into  direct  superposition  upon  the  higher  beds  of  the 
sandstone  and  shales.  Had  the  beds  been  undisturbed  previous  to  the  faulting  the 
horizons  of  the  diflferent  beds  now  brought  into  juxtaposition  would  depend  solely 
i;pon  the  throws  of  the  faults,  and  might  be  estimated  from  the  relative  elevations 
o£  the  different  ranges.  There  is  plenty  of  evidence,  however,  that  the  beds  were 
traversed  previously  by  a  number  of  folds  whose  axes  were  not  parallel  with  one 
another  or  with  strike  of  the  fault  planes  since  developed  among  them.  These 
planes  usually  dip  at  low  angles  and  truncate  the  anticlinal  portions  of  these  old  folds. 
The  broken  strata  have  apparently  been  pushed  out  before  the  oncoming  limestone 
und  eroded  away.  Consequently,  the  same  fault  block  overrides  within  short  distances 
strata  of  very  different  horizons. 

The  series  of  sandstones  and  shales  offers  much  less  resistance  to  erosion  than  do 
the  limestones,  and  have  been  entirely  removed  from  the  tops  of  the  ranges,  though 
some  of  the  lower  members  extend  part  of  the  way  up  their  western  slopes.  A  marine 
formation  known  as  the  Femie  Shale  occurs  in  the  middle  of  the  series,  and  owing  to 
its  wei^ess  the  depressions  in  the  longitudinal  valleys  follow  its  outcrop.  The  sand- 
stones sof  the  coal  measures  above  this  formation  are  much  less  easily  eroded,  and 
often  serve  to  protect  the  seams  at  considerable  elevations  above  the  valley  bottoms. 
In  the  transverse  valleys  many  of  the  weaker  formations  are  buried  beneath  glacial 
drift. 

•  See  his  report  on  the  Cascade  Coal  Basin, 
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NORTHE&N  EXTENSION  OF  THE  CASCADE  COAL  BASIN. 

Mr.  Dowling's  report*  describes  the  occurrences  of  coal-bearing  strata  in  this 
basin  ffom  the  Kanatiaskis  river  to  a  point  some  six  miles  north  of  Panther  creek. 
Beyond  this  the  formation  extends  continuously  to  Eabbit  creek,  a  distance  of  some 
thirty  miles,  but  the  stHp  loses  its  value  as  a  coal  field  before  that  point  is  reached, 
to  the  dotith,  this  strip  is  interrupted  near  Panther  creek,  where  a  ridge  in  the 
centre  of  the  valley  is  cut  off  exposing  the  heavy  sandstone  at  the  base  of  the  measures 
which  is  here  folded  into  a  flat  syncline.  This  fold  also  appears  south  of  the  Panther, 
where  its  axis  is  preserved  by  the  basal  sandstone  that  outcrops  at  the  }tops  of  somcl 
hills,  but  which  is  here  folded  more  sharply.  To  the  north  this  syncline  flattens  out 
still  more  and  approaches  the  fault  line,  finally  disappearing  under  the  limestone  of 
the  fourth  range  midway  between  Panther  creek  and  the  Red  Deer.  From  this  point 
northward  to  the  Clearwater  the  formation  dips  with  some  regularity  to  the  south- 
west and  passes  beneath  the  limestone,  there  being  a  general  parallelism  between  the 
strata  and  the  plane  of  the  fault.  In  spite  of  this  fact,  the  u|)per  part  of  the  formation 
(where  instead  of  the  heavy  sandstones  of  the  lower  there  are  thin-bedded  sandstones 
and  black  shales),  has  been  considerably  crumpled  by  the  weight  of  the  superinciun- 
bent  limestone,  and  numerous  small  thrust  faults  occur  where  the  crests  of  the  folds 
have  broken,  allowing  the  attoB  to  slide  past  one  another.  The  strata  are  also  cut  into 
a  large  number  of  transverse  ridges  by  a  succession  of  gkcial  cirques  formed  unde^ 
the  overhanging  limestone  clifEs  which  have  also  been  eroded  b^  the  ice.  The  distance 
between  the  outcrop  of  the  basal  sandstone  and  the  fault  line  varies  in  different  parts 
of  the  strip  with  variations  in  the  topography  and  the  angle  of  dip,  but  three-quarters 
of  a  mile  is  about, the  average.  It  is  also  quite  possible  that  some  of  the  lower  seams 
may  be  mined  for  some  distance  vertically  under  the  limestone,  for  they  are  roofed  in 
some  cases  by  from  twenty  to  fifty  feet  of  strong  sandstones. 

As  stated 'in  the  Summary  report  for  last  year4  ft  section  of  the  coal  bearing  strata 
was  measured  in  a  favourable  locality  between  the  Red  Deer  and  Clearwater  rivers. 
From  the  basal  sandstone  a  careful  examination  was  made  of  the  first  1,420  feet  of 
the  measures  till  the  further  continuity  of  the  section  was  rendered  doubtful  by  a 
number  of  crumples  and  small  thrust  faults.  In  all  114  feet  of  coal  were  found 
occurring  in  twenty-four  seams,  of  which  fifteen  were  between  four  and  a  half  and 
eleven  feet  in  thickness.  Analyses,  by  Mr,  F.  G.  Wait,  of  samples  taken  from  seams 
3,  5  and  10  gave  the  following  results : — 


No.  3.... 
Na  5.... 
NalO... 


Moisture. 


1  66 
S'06 
1-20 


VoUtile 

Combustible 

Matter. 


IS- 76 
20-76 
19  61 


Filed 
Carbon. 


71-20 

73  12 

74  17 


Ash. 


8-50 

4  08 

5  02 


Of  these  the  sample  from  seam  10,  whidi  is  eleven  feet  in  thickness,  yielded  a 
firm  coherent  coke.  A  sample  abo  from  one  of  the  lower  seanis,  which  was  collected 
by  Mr.  Dowling  n^r  the  divide  between  the  Paiither  and  Red  Deer,t  gave  the  following 
excellent  analysis: — 

•  Report  on  the  Cascade  Coal  Basin,  Alberta,  by  D.  B.  Dowling,  B.A.So.,  1907. 

t  See  Sninmary  Report  for  1906,  page  71. 

t  See  Mr.  Dowling^  Report  on  the  Cascade  Coal  Basin,  page  85.  ^^  T 
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Moisture. 

VoUtile  C!ombu«tible 
Matter. 

Fixed  Cftrbon. 
75-80 

Ash. 

0-72 

21  28 

2-20 

This  seam  is  five  feet  in  thickness,  and  yielded  a  firm,  compact  and  coherent  coke. 
Three  other  samples,  also  from  this  hasin,  hut  representing  seams  near  the  top  of  the 
series,  have  been  analysed.  The  first  was  collected,  in  1886,  by  Dr.  Dawson,^  and  the 
other  two  by  our  party  this  year.    The  results  were  as  follows: — 


Moisture. 

VoUtile 

Combustible 

Matter. 

Fixed 
Carbon. 

Ash. 

No.  1 

2  9 
214 

1-68 

29-26 
23  83 
2608 

62-95 
69  67 
68-60 

4*89 

No.2 

No.  3 

4-37 
4  74 

These  three  samples  all  yielded  firm  cokes.  Along  the  banks  of  the  Red  Deer  the 
coal-bearing  strata  outcrop  for  a  distance  of  over  half  a  mile,  and  their  presence  in 
the  valley  of  the  Clearwater  is  also  certain,  though  they  are  concealed  here  by  deposits 
of  glacial  drift.  The  coal  in  the  hills  inomediately  to  the  north  and  south  of  these 
valleys  could,  therefore,  be  mined  very  cheaply  from  tunnels  driven  along  the  strike 
of  the  seams  at  the  level  of  the  vall^  bottoms. 

PALLISER  BASIN. 

This  basin  comprises  the  second  longitudinal  valley,  and  derives  its  name  from 
the  Palliser  range,  by  which  designation  the  third  range  from  Lake  Minnewanka  to 
Panther  creek  is  known.  The  width  of  this  basin  is  greatest  in  the  vicinity  of  Pan- 
ther creek,  and  near  it  the  only  areas  of  coal-bearing  strata  are  found.  While  these 
are  five  in  number,  only  two  are  of  economic  importance,  and  even  these  are  com- 
paratively small,  especially  one  to  the  north  of  the  river.  Moreover,  even  the  basal 
beds  of  the  series  outcrop  at  an  elevation  of  1,000  feet  above  the  valley,  so  that  the 
construction  of  an  exi)en8ive  tramway  to  reach  the  tunnel  mouths  would  be  necessary. 
While  neither  of  these  areas  presented  sections  of  sufficient  thickness  to  make  them 
worth  measuring,  six  seams  are  known  in  the  northern  and  a  two,  and  a  five  foot  seam 
were  measured  in  the  southern.  Samples*  from  these  two  seams  gave  the  following 
results  on  analysis: — 


2]ft 
55t 


Moisture. 


Volatile 

Combustible 

Matter. 


1  18 
0  93 


11-69 
10-58 


Fixed 
Carbon. 


Ash. 


84  94    ' 
83-55    I 


234 
4  94 


These  analyses  indicate  a  first  class  steam  coal  very  similar  to  that  at  Canmore. 

COSTIOAN  BASIN. 

In  the  Summary  Report  for  1904  Mr.  Dowling  deecribedf  this  basin  in  the  vicin- 
ity of  Panther  creek,  ancl  in  last  yearns  Summary  Report*  the  continuation  of  the  coal- 

tAnnnal  Report,  Geol.  Surv.,  Can..  Vol.  I.  (N.S.),  p.  146  B 

•  See  Mr.  Bowling's  Report  on  the  Cascade  Coal  Basin,  PP.  34  and  36. 

tpp.  116-121. 

•p.  71. 
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bearing  strata  in  two  areas  north  of  the  Red  Deer  is  noted.  The  area  on  the  Panther, 
which  we  shall  refer  to  as  the  Costigan  area,  is  much  the  most  important  of  the  three, 
and  extends  from  the  south  branch  of  Panther  creek  to  the  valley  of  the  Red  Deer. 
On  the  south  branch  the  measures  are  folded  in  a  syncline  whose  axis  pitches  sharply 
to  the  north.  West  of  this  syncline  an  anticline  occurs  befoie  the  fault  line  of  the 
second  range  is  reached,  but  the  axis  of  this  anticline  converges  with  the  fault  line, 
so  that  it  is  not  only  absent  on  the  main  stream,  but  the  lowest  coal-bearing  strata 
on  the  western  limb  of  the  syncline  have  been,  overridden  by  the  limestone.  On  the 
eastern  limb  the  whole  series,  and  the  lowest  beds  of  the  succeeding  Dakota  formation, 
outcrop.  About  this  point,  however,  the  pitch  of  the  syncline  flattens,  and  finally 
changes  from  the  north  to  the  south,  so  elevating  the  beds  that  the  basal  sandstone 
is  cut  off  by  the  valley  of  the  Red  Deer.  Along  this  valley  the  dip  is  low,  and  the 
beds  are  undisturbed  except  near  the  fault. 

North  of  the  Red  Deer,  and  between  two  of  its  tributaries,  the  coal-bearing  strata 
occupy  another  extensive  area,  but  at  an  elevation  of  from  one  to  two  thousand  feet 
above  the  valley  bottoms.  This  we  will  call  the  Big  Head  area,  from  the  name  of  the 
more  easterly  of  the  two  tributaries.  The  dip  throughout  this  area  is  very  regular  and 
at  a  low  angle,  but  only  the  lower  beds  of  the  series  occur. 

The  third  area  in  this  basin  is  bounded  on  the  south  by  Scalp  creek,  the  other 
tributary  of  the  Red  Deer,  and  takes  its  name  from  it.  On  the  west  it  is  bounded 
by  the  fault  line  of  the  second  range  as  far  as  the  Clearwater,  where  it  terminates. 
To  the  northeast  its  outline  is  irregular,  which  is  due  partly  to  the  erosion  it  has 
undergone,  and  partly  to  a  succession  of  folds  which  disturb  the  measures.  The  beds 
are  generally  at  a  considerable  elevation  above  the  valley  bottoms,  but  an  exception 
occurs  in  the  transverse  valley  occupied  by  a  large  tributary  of  the  Clearwater,  where 
a  sandstone  bed  is  exi)osed  on  the  stream  itself. 

While  no  place  could  be  found  where  a  complete  section  across  the  measures  was 
exposed,  it  was  hoped  that  two  sections  at  different  points  might  be  correlated.  We 
were  unable,  however,  to  effect  this  correlation  owing  to  the  great  similarity  between 
the  successive  beds  of  sandstone  and  shale  that  compose  the  series,  and  to  the 
variations  in  the  thickness  of  the  same  bed  within  short  distances.  There  also  seem  to 
be  remarkable  variations  both  in  the  number  and  in  the  thickness  of  the  coal  seams  at 
different  points. 

The  first  section  was  situated  at  the  southeast  corner  of  the  Scalp  Creek  area, 
where  the  measures  are  exposed  on  the  face  of  a  steep  hill.  From  the  basal  sandstone 
1,110  feet  of  strata  were  examined,  but  only  six  seams  of  coal  were  found,  with  an 
aggregate  thickness  of  12-4  feet.  Of  these  the  first  and  fourth  might  be  worked,  as 
their  thickness  is  3*8  and  3-3  feet,  respectively.  A  sample  from  the  second  of  these 
gave  the  following  analysis: — 


Moisture. 


1  90 


Volatile  Combustible 
Matter. 


Fixed  Carbon.  Ash. 


16  10 


76-89  511 


No  seams  were  measured  in  the  Big  Head  area,  but  coal  was  seen*  in  several 
places. 
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On  the  northern  f aoe  of  the  Gostigan  area  five  seams  were  found  of  the  following 
thicknesses:  1*1;  *5;  4*2;  1-9;  5*4;  3*8  and  3*8  feet  All  these  seams  oocurred 
in  the  first  400  feet  of  the  measures,  hut  no  other  seams  of  any  value  were  found  ahove 
them. 

Samples  from  the  4*2  and  5*4  feet  seams  gave  the  following  analyses:— 


MoiBture. 

VobitLl« 

Oombtutible 

Matter. 

Fixed 
Oftrbon. 

Ash. 

. 

4'2  ft. 

6-4  ft 

1-80 
214 

1811 
1501 

81  01 
79  78 

4'OB 
312 

On  Panther  creek  a  section  was  measured  from  the  top,  of  the  series  across  the 
western  limb  of  the  syncline  until  the  beds  became  too  badly  crumpled  near  the  fault 
line.  This  section  was  not  complete  as  the  beds  were  concealed  in  places  by  drift. 
In  1,350  feet  of  strata  measured^  only  910  feet  were  actually  examined  In  these, 
twenty  coal  seams  were  found,  but  as  all  those  in  the  upper  part  of  the  section  were 
mere  ribbons  of  from  *2  to  1  foot  in  thickness,  the  aggregate  was  only  twenty-six  feet. 
Near  the  bottom  of  the  section,  however,  four  seams  occur  whose  thicknesses  are  8*8; 
4*3;  5*4  and  3*8  feet,  respectively,  beginning  with  the  lowest  Analyses  of  the  first 
three  are  copied  from  the  Summary  Beport  for  1904,*  while  that  of  the  fourth  was 
made  by  Mr.  F.  G.  Wait  from  a  sample  brought  in  by  our  party  this  year.  They  are 
as  follows: — 


HJfnimi-tfmm 

VolatUe 

Fixed 
Carbon. 

Ash. 

Matter. 

3-8  ft. 

•61 

79 

69 

1  14 

16-49 
15.66 
16-75 
16-27 

79-66 
76  06 
7715 
78  61 

3-34 

4-3  ft. 

5-4  ft. 

38  ft 

750 
6-41 
3-98 

Of  these  the  first  and  third  yielded  firm  coherent  cokes. 

Two  samples  have  been  analysed  from  the  eastern  limb  of  the  syncline  where  a 
four-foot  seam  outcrops.    They  gave  the  following  results:— rj 


Moiftture. 

VoUtile 

Combustible 

Matter. 

Fixed 
Carbon. 

Ash. 

No.  1 

No.  2    .  , 

1-52 
114 

11  65 
13  68 

8116 

80  64 

• 

567 
4-60 

These  samples  did  not  coke. 

The  occurrence  of  so  many  thin  seams  in  the  Costigan  basin  as  compared  with  an 
approximately  equal  number  of  much  thicker  seams  in  the  Cascade  basin  would  seem 
to  indicate  that  the  edge  of  the  original  basin  in  which  the  coal-producing  swamps 
ooourred  was  situated  not  far  to  the  east  of  what  is  now  the  first  range.  But,  for  the 
relative  hardness  of  the  coal  in  the  first  and  second  valleys  to  that  in  the  third,  and  for 
the  softness  of  this  in  comparison  with  that  in  the  same  valley  at  Bankhead,  only 
thirty-five  miles  to  the  south,  we  can  offer  no  explanation. 


t  p.  120. 

*  See  Summary  Beport,  1904,  pp.  119-120. 
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PASQUIA  HILLS  AND  LOWER  CARROT  RIVER  REGION. 

"W,  Mclnnes. 

In  accordance  with  instructions,  my  work  for  the  past  season  consisted  of  a  geo- 
logical and,  to  a  certain  extent,  topographical,  exploration  of  the  country  south  of 
the  Saskatchewan  river  and  north  of  the  Canadian  Northern  railway's  Prince  Albert 
branch,  with  more  especial  reference  to  the  tract  of  high  land  known  as  the  Pasquia 
hills. 

Owing  to  the  very  late  spring  it  was  found  on  arriving  at  Winnipeg  that  the  most 
expeditious  method  of  reaching  the  ground  was  by  way  of  Prince  Albert  and  the  Sas- 
katchewan river.  The  Hudson's  Bay  Company's  steamer  was  accordingly  taken  down 
the  Saskatchewan  river  as  far  as  the  outflow  of  the  Sipanok  channel,  a  winding  stream 
sixty  miles  in  length,  flowing  from  the  Saskatchewan  to  the  Carrot  river  and  affording, 
excepting  at  extreme  low  water,  a  good  canoe  route  between  the  two  rivers. 

At  the  Saskatchewan  ^nd  the  land  on  both  sides  of  this  channel  is  low,  though  the 
immediate  banks,  built  up  by  the  sediments  dropped  by  the  flood  waters  of  the  river, 
rise  about  fifteen  feet  above  low  water  level. 

No  hard  rocks  were  exposed  in  situ  along  the  route,  and  the  land  behind  the  above- 
mentioned  shore  ridges  was  found  to  be  too  low  to  afford  much  soil  fit  for  cultivation. 
Areas  of  good  white  spruce  occur  along  the  stream,  principally  on  the  banks,  but 
often  extending  for  considerable  distances  inland.  Very  tall,  clean-stemmed  aspen  and 
balsam  poplar  of  large  sise  are  mixed  with  the  spruce,  together  with  smaller  elm, 
ash,  oak  and  ash-leaved  maple. 

Proceeding  down  stream  towards  the  Carrot  river,  the  banks  gradually  become 
lower  until,  at  the  confluence  of  the  two,  they  are  but  a  few  feet  above  low  water. 

On  both  sides  of  the  Carrot  river,  above  the  inflow  of  the  Sipanok,  large  areas  of 
hay  marsh  occur  that  become  lakes  at  high  water. 

Just  above  where  the  14th-base  line  crosses  the  river  a  salt  spring  occurs  on  the  left 
bank  about  twenty  yards  bade  from  the  stream^  The  pool  is  about  six  feet  in  diameter 
and  is  fringed  with  a  border  of  the  little  red  salt  plant  SalieomM  herbacM  and  the  salt- 
loving  Triglochin  maritinutn.  The  water  in  the  spring  is  slightly  milky  in  appeaxance, 
strongly  saline  to  the  taste,  and  gives  off  a  very  noticeable  odour  of  sulphuretted 
hydrogen.  A  sample  was  submitted  to  Mr.  F.  G.  Wait,  1^  Chemist  of  the  Survey,  for 
examination.    He  says:— 

'As  received,  the  water,  about  one  quart,  contained  a  trifling  quantity  of  pale- 
brownish*white,  flocculent,  organic  mattei*  in  suspension,  which  was  removable  Ky 
filtration*  The  filtered  water  was  clear,  bright  and  colourless.  To  the  taste  it  was 
strongly  saline.  It  was  devoid  of  any  distinctive  odour,  and  reacted  neutral,  both 
before  and  after  concentration. 

*  Its  specific  gravity  at  16-6**  C.  was  found  to  be  1,024;  pure  water  being  1,000. 

'  The  total  dissolved  saline  matter,  dried  at  180*  C,  in  1,000  parts  by  weight  of 
the  filtered  water  amounted  to -28*14  parts;  equivalent  to  2017 107  grains  per  imperial 
gallon. 
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*  A  qualitative  examination  showed  the  presence  of : — 

Potassa very  small  quantity. 

SoNcIa large  'quantity. 

Ferrous  oxide trace. 

Lime small  quantity. 

Magniesla small  quantity. 

Sulphuric  anhydride rather  small  quantity. 

Carbonic  anhydride small  quantity. 

Chlorine large  quantity. 

Silica very  small  quantity. 

Organic  matter not  detected. 

'  Boiling  product  a  small  precipitate  consisting,  principally,  of  calcium  carbon- 
ate, with  a  little  magnesium  carbonate,  and  a  trace  of  ferrous  carbonate. 

'  The  quantity  of  water  available  was  too  limited  to  admit  of  search  being  made 
for  the  presence  of  bromide,  iodine,  baryta  or  strontia,  or  boric  acid. 

'  The  principal  saline  constituent  of  the  water  is  sodium  chloride.  A  proximate 
determination  of  the  chlorine  showed  that  100  parts  by  weight  of  the  water  contains 
16 '465  parts  of  that  element;  which  quantity  is  equivalent  to  25 •48  parts  of  sodium 
chloride.  Portions  of  the  chlorine  may,  not  improbably,  be  combined  with  the  cal- 
cium or  magnesium,  but  this  can  only  be  definitely  determined  by  a  complete  quanti- 
tative examination.  For  this  there  was  not  sufficient  water  available  in  the  sample 
submitted  to  me.' 

Like  the  brines  of  Lake  Winnipegosis  and  the  adjoining  districts,  this  spring  with 
little  doubt  derives  its  sodium  chloride  from  the  leaching  out  of  salt  crystals  from  the 
underlying  Upi)er  Silurian  rocks.  It  is  a  Uttle  lower  in  salt  content  than  many  of  the 
springs  to  the  south,  but  higher  than  some. 

The  Lidians  of  the  district  have  for  very  piany  years  resorted  to  this  spring  for 
a  supply  of  salt,  though  they  could  not,  probably,  have  got  a  dry  residue  by  evapora- 
tion. 

The  same  low  land  continues  up  stream,  gradually  rising,  however,  in  reference 
to  the  water  level,  until  at  the  Pas  Mountain  Indian  reserve  the  banks  are  seven  feet 
or  more  above  low  water,  and  on  the  left  bank  the  Indians  cultivate  fairly  large  fields 
of  potatoes.  A  herd  of  eighty  head  of  cattle  is  the  property  of  the  Indians  here, 
together  with  a  niunber  of  horses. 

We  bought  on  July  4  from  the  Indians  a  bag  of  last  year's  potatoes  that  were  of 
good  size  and  quality  and  in  excellent  condition,  and  on  September  13  a  bag  of  new 
potatq^  equally  good. 

Above  the  Indian  reserve  the  banks  gradually  rise,  reaching  heights  of  thirty 
feet  before  the  rapids  are  reached,  with  groves  of  tall  aspen  poplar,  balsam  poplar,  and 
occasional  white  spruce. 

At  the  rapids,  four  miles  above  the  west  line  of  the  Indian  reserve,  the  stream 
has  cut  its  way  through  a  ridge  of  boulder-clay  down  to  the  bed  rock,  which  here 
consists  of  ledges,  exposed  for  five  feet  above  the  water  level,  of  a  very  rotten,  soft, 
quartzose  sandstone  in  heavy  beds,  deeply  stained  with  iron  oxide  and  with  pyritous 
nodules.  No  fossils  were  observed,  but  the  sandstone  contains  some  carbonaceous 
material  in  the  form,  apparently,  of  comminuted  vegetable  matter.  A  hard,  purplish 
quartzose  sandstone,  strongly  ripple-marked  on  certain  beds,  probably  overlies  the 
softer  beds,  as  it  occurs  in  large,  angular  blocks  falling  down  from  the  bank  over 
these  strata. 
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The  sandstone,  in  certain  layers,  becomes  a  fine  conglomerate  with  pebbles  of  gneiss 
and  other  rocks  and  shows  false  bedding  quite  clearly  in  places.  The  strata,  though 
apparently  horizontal,  must  cross  the  river  in  a  low  anticline,  as  both  above  and  below 
the  boulder-clay  comes  down  to  the  water  level. 

Overlying  the  hard  rocks  are  forty  feet  of  boulder*clay  with  striated  boulders  of 
sandstone,  limestone  and  Archsean  rocks  of  various  types. 

Owing  to  their  isolated  position  and  the  absence  of  fogsils  there  are  few  data  for 
fixing  the  geological  horizon  of  these  sandstones.  They  probably,  however,  represent 
a  part  of  the  Dakota  sandstone  division  of  the  Lower  Cretaceous,  described  by  Mr.  J. 
B.  Tyrrell  in  Part  E.  of  the  Geological  Survey  Report  for  1890-91,  from  several  locali- 
ties in  the  Porcupine  Hills  area  lying  to  the  southeast  of  the  region  under  considera- 
tion The  ridge  of  boulder-clay  underlaid  by  sandstones,  that  forms  this  long  series 
of  rapids  on  the  Carrot  river,  is  seen  to  extend  westerly  toward  the  Saskatchewan  and 
is  said  by  the  Indians  to  be  continuous  to  the  latter  river  and  to  cross  it  in  the  vicinity 
<jf  Birch  island  between  the  Nipawin  and  Squaw  rapids. 

The  rapids,  following  the  meandering  course  of  the  river,  have  a  total  length  of 
eleven  miles  and  flow  through  high  banks  of  boulder-clay  for  the  lower  ^ve  miles. 

This  boulder-clay  gives  place,  half  way  up  the  rapids,  to  rearranged  glacier  ma- 
terial, and,  three  miles  from  the  head,  to  recent  alluvial  deposits  that  rise  only  five  to 
ten  feet  above  the  ordinary  level  of  the  river  and  are  flooded  at  periods  of  high  water, 
when  the  sediment-charged  waters  on  their  recession  cover  everything  with  a  film  of 
fine  silt  High  banks  of  lacustrine  stratified  clay,  rising  from  twenty  to  fifty  feet 
above  the  river  level,  follow;  a  few  miles  farther  on  or  from  imsurveyed  township  51, 
range  8,  west  of  the  2nd  meridian,  to  the  surveyed  townships,  land  of  very  excellent 
quality  is  found  on  both  banks.  This  extends  back  from  the  river  in  the  form  of  a 
slightly  rolling  plateau  fifty  to  seventy  feet  above  the  river  with  a  rather  sparse  growth 
of  small  poplars.  The  subsoil  is  the  stratified  clay  spoken  of  above,  a  lacustrine  de- 
posit that  is  overlain  by  a  deep,  black,  loamy  soil.  In  parts,  this  country  might 
be  classed  with  the  mixed  prairie  and  wooded  lands  and  everywhere  the  open  growth 
of  small  poplars  makes  the  section  one  very  easily  brought  under  cultivation.  The 
river,  along  this  part  of  its  course,  is  not  more  than  about  twenty-five  miles  from  the 
Canadian  Northern  railway. 

The  only  exposures  of  hard  rock  in  situ  occur  about  forty  miles  above  the  Red- 
earth  Indian  reserve;  where  fissile,  soft  grey  shales,  containing  enough  bituminous 
matter  to  constitute  a  bituminous  shale,  are  exposed  in  cliffs  about  fifteen  feet  high. 
These  shales  dip  to  the  southwest  at  a  low  angle.  The  remains  of  fishes,  and  other 
fossils  contained  in  them,  and  their  close  resemblance  to  the  Pas  Mountain  beds, 
(to  be  referred  to  later)  show  them  to  be  referable  to  the  Niobrara  division  of  the 
Cretaceous. 

West  of  range  13,  where  the  townships  have  been  subdivided,  occasional  home- 
steads are  met  with,  occupied,  for  the  most  part  by  Norwegians  who  appear  to  make 
good  settlers  and  who  successfully  raise  grain  and  mixed  crops. 

The  very  unfavourable  weather  during  the  early  spring  months  of  this  year 
delayed  farming  operations  in  the  district  considerably,  but  nothwithstanding 
these  unfavourable  conditions  the  farmers  interviewed  were  sanguine  as  to  their 
grain  crops,  a  large  proportion  of  which  they  hoped  to  save.  Some  would  be  cut 
green  for  profitable  use  as  green  feed  for  cattle,  of  which  the  settlers  generally 
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carry  a  good  stock.  Large  areas  of  wild  hay  occur  all  along  and  much  of  this  is  cut 
and  stacked  for  winter  use. 

Though  the  land  along  this  part  of  the  rirer  is  generally  of  very  good  quality, 
the  section  lying  below  the  surveyed  townships,  referred  to  above,  seems  to  be  of  even 
more  desirable  character  as  it  is  higher  above  the  river  and  has  generally  a  heavier 
clay  soil.  Of  the  surveyed  and  subdivided  lands,  the  area  occupied  by  the  Indians 
as  Indian  reserve  100  R,  is  particularly  attractive.  Little  agricultural  work  is  done 
on  the  reserve  where  it  borders  the  river,  beyond  securing  a  fairly  large  quantity  of 
the  wild  hay. 

The  most  easterly  ends  of  the  Pasquia  hills  are  situated,  approximately,  in  N- 
lat.  55°  34'  and  N.  long.  102**.  Eising  on  this  side,  first  by  a  gentle  slope  from  the  low 
land  and  then  quite  sharply,  they  reach  an  elevation  of,  probably,  2100  feet  above  sea 
level,  the  height  of  the  lowland  being  between  800  and  900  feet.  The  high  land  ex- 
tends southwesterly  gradually  decreasing  in  height  above  the  sea  to  a  little  over  1,600 
feet  and,  owing  to  the  increase  in  the  general  level  of  the  land,  becoming  an  elevated 
tract  with  more  gradual  slopes,  so  much  so  that  the  Prince  Albert  branch  of  the 
Canadian  Northern  railway  crosses  it  without  difficulty  and  by  quite  moderate 
gradients. 

All  about  their  base  is  a  wide,  flat  area  of  hay  marsh,  swamp  and  lake  extending 
northerly,  northeasterly  and  easterly  to  the  low  hills  beyond  the  Saskatchewan  river* 
From  the  top  of  these  hills,  this  broad,  flat  plain  is  seen  to  be  dotted  with  lakes  of  all 
sizes  from  large  bodies  of  water  down  to  mere  ponds.  They  are  all  shallow  and  with- 
out definite  shore  lines,  merging  gradually  into  the  surrounding  hay  marshes.  Trees 
and  bushes  occur  only  in  groves  and  belts  throughout  the  plain.  From  three  to  five 
miles  from  the  edge  of  the  lower  slope  of  the  hills  a  belt  of  marshy  grass  land  that 
seems  to  be  x)er8istent  is  characterized  by  salt  springs  and  brackish  water  and  a  vege- 
tation that  includes  a  true  salt  water  fiora. 

The  possibility  of  draining  this  vast  plain,  now  too  low  to  be  of  value,  is 
a  subject  that  deserves  serious  consideration,  as  practically  all  the  land  on 
both  sides  of  the  Saskatchewan,  down  as  far  as  the  mouth  of  the  river,  is  of  the  same 
character  and  aggregates  many  thousand  square  miles  in  extent.  If,  as  has  been  sug- 
gested, clearing  out  or  excavating  a  drainage  canal  at  the  Grand  rapid  near  the  mouth 
of  the  river,  where  there  is  a  descent  of  100  feet  or  more  in  about  four  miles,  would 
accomplish  the  purpose,  the  undertaking  would  be  well  worth  while,  but  many  factors 
must  be  taken  into  consideration;  in  particular,  it  should  be  ascertained  to  what 
extent  the  river  bed  is  of  easily  disintegrated  materials,  and  to  what  extent  floored  by 
the  flat  dolomites  that  would  be  resistant. 

The  enormous  amount  of  sediment  still  carried  down  by  the  river  and  its  tribu- 
taries from  the  south  would  also  have  to  be  reckoned  with.  Parts  of  the  low  plain  near 
the  base  of  the  hills  are  being  raised  by  the  deposit  of  this  sediment,  but  in  general 
it  is  found  that  only  a  belt  a  few  yards  wide  along  the  immediate  banks  of  the  rivert 
is  being  built  up,  the  low  land  behind  being  covered  nearly  always  in  time  of  flood  by 
clear  water  whose  outlets  are  dammed  back  by  the  swollen  river.  The  muddy 
water  of  the  river  meets  this  local,  clear  water  a  very  short  distance  back  from 
the  banks,  and  in  this  practically  always  wooded  belt  the  slackening  current 
allows  the  water  to  drop  part  of  its  load  of  sediment,  thus  gradually  forming  an  ele- 
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yated  ridge  along  each  bank,  the  low,  flat  land  behind  receiving  little  or  no  deposition 

from  the  flood  waters. 

The  only  exposures  of  rock  in  plaee  met  with  on  the  mountain  were  found  in  gul- 
ches eroded  by  streams  flofwing  down  the  hill-slopes.  They  consist  for  the  most  part 
of  soft,  grey,  fissile  shales  that  contain  a  considerable  amount  of  bituminous  matter, 
Plough  to  cause  them  to  bum  freely  with  the  emission  of  a  strong  odour  of  petroleum 
when  heated  in  the  camp  fire.  The  beet  exposures  ware  found  in  the  valley  of  the 
^abei  river  where  a  section  in  ascending  order,  as  nearly  as  it  could  be  made  out, 
gave: — 

Thirty-five  to  forty .  feet  of  thick-bedded,  soft,  grey  bituminous  shale  or  thin- 
bedded  sandstone,  holding  the  remains  of  ^ikies  which  seem  to  be  Enchodug  $humardi, 
large  bivalves  probably  Inoceramus  problematicus,  and  Foraminifera.  Though  the 
first  named  species  range  widely  in  the  Cretaceous  of  northern  Manitoba  they  occur 
most  freely  perhaps  in  the  Niobrara. 

Six  inches  of  harder,  compact,  impure  limestone  filled  with  fine  shells  that  are 
probably  Ostrea  congeste. 

One  hundred  and  twenty  feet  or  more  of  soft,  fissile,  lig^t-grey  (almost  black  when 
wet)  bituminous  shales  holding  the  conuninuted  remains  of  fishes  and  many  species  of 
Forami^f$ra.  Dr.  Whiteaves,  after  preliminary  examination,  states  that  these  fossils 
are  clearly  Cretaceous  and  very  probably  Niobara.  Mr.  Wait  found  that  these  shales 
on  ignition  leave  70*17  per  cent  ash.  From  this  the  hydro-carbon  content  can  be  ap- 
proximately inferred,  as  one-half  or  more  of  the  remaining  percentage  would  consist 
of  hygioscopio  and  combined  water.  When  heated  to  redness  in  the  camp  fire  the 
hydro-carbons  were  volatilized  and  burned  with  a  bluish  flame  giving  oH  a  strong 
odour  of  petroleum. 

Fifteen  feet  of  clay  iron-stone  beds  in  layers  six  inches  to  a  foot  in  thickness 
with  shaly  partings.  A  sample  of  the  clay  iron-stone  was  submitted  to  Mr.  Wait  for 
examination.    He  says  of  it: — 

G.S.L.,  No.  469,  1907. 

*  The  sample  of  clay  iron-stone  from  Pas  mountain,  Saskatchewan,  has  been  found 
upon  analysis,  conducted  by  Mr.  M.  F.  Connor,  to  contain  : 

Metallic  iron 29  '10  per  cent. 

Insoluble  mineral  matter 9*20        " 

Ten  feet,  soft,  fissile,  grey  shale,  probably  quite  similar  to  the  thick  beds  below. 

A  varying  thickness  of  boulder  clay,  the  boulders  chiefly  of  limestone  but  occa- 
sionally of  Arohasan  gneiss.' 

Near  the  eastern  end  of  the  hills  the  bituminous  shales  were  again  found  in  the 
brook  valleys.  Their  occurrence  here  and  in  the  valley  of  the  Carrot  river,  as  noted  on 
a  previous  page,  shows  that  they  underlie  the  whole  extent  of  the  hill  country. 

The  Pasquia  river  for  forty  miles  or  more  above  its  mouth  flows  through  low  land 
with  extensive  hay  marshes  and  shallow  lakes.  At  a  distance  of  about  thirty  miles 
from  the  mouth,  just  about  at  the  eastern  boundary  of  Saskatchewan,  it  forks  with  two 
branches,  the  northerly  branch  approaching  close  to  the  Carrot  river  at  the  second 
meridian,  and  heading  in  small  streams  coming  down  from  the  hills,  and  the  southerly 
branch  taking  a  great  sweep  to  the  south,  crossing  the  new  branch  of  the 
Canadian  Northern  railway  at  two  points,  and  heading  also  in  the  hills.      To  a  point 
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some  distance  above  the  forks  the  stream  is  deep  and  smooth,  with  low  banks.  On 
the  main  or  south  branch  above  this  point  rapids  are  numerous  where  the  stream 
flows  through  boulder  clay  (which  forms  banks  here  and  there  twenty-five  feet  high. 

Some  good  spruce  and  poplar  occur  along  the  river  but  there  is  little  land  suit- 
able for  settlement.  Both  branches,  after  leaving  the  hills,  flow  through  a  great  hay 
marsh  and  swamp  where  their  channels  are  often  indefinite  and  not  navigable  even  by 
canoes.  There  are  two  Indian  reserves  on  the  lower  Carrot  river,  both  situated  near 
the  northeastern  end  of  the  Pasquia  hills,  one  at  Eed-earth  lake  and  the  other  at  Shoal 
lake.  Both  bands,  as  they  are  cut  off  entirely,  owing  to  their  isolated  position,  from 
other  employments,  are  hunting  Indians  who  depend  largely  on  their  catch  of  furs  for 
subsistence.  Both,  however,  raise  enough  x>otatoes  to  supply  their  immediate  needs 
and  to  carry  over  the  winter  for  use  in  the  following  spring  and  summer.  They  even 
exported  a  small  quantity  from  Shoal  lake  to  the  Pas  village.  A  few  horses  are  kept 
on  each  reserve  and  small  herds  of  cattle.  At  Ked-earth  there  was  a  herd  of  upwards 
of  eighty  cattle,  the  property  of  the  Indians  themselves,  who  appear  to  take  consider- 
able pride  in  them  and  who  keep  them  in  good  condition.  The  band  at  this  reserve, 
everything  considered,  appear  to  be  more  comfortable  and  contented  than  any  other 
band  of  Indians  with  whom  I  have  come  in  contact  in  the  northern  country. 

Of  large  game  the  moose  is  by  far  the  most  plentiful.  They  range  during  the 
summer  months  in  great  numbers  over  the  flat  land  between  the  hills  and  the  Sas- 
katchewan river,  retiring  to  yard  during  the  winter  in  the  higher  land  and  on  the 
slopes  of  the  mountain.  The  smaller  red  deer  is  fairly  plentiful  along  the  upper  parts 
of  the  Carrot  river  where  the  land  is  fairly  high.  Black  bears  are  fairly  nimierous, 
and  the  ordinary  fur-bearing  animals  of  this  latitude  are  not  uncommon.  A  large 
colony  of  beavers  was  observed  at  work  on  the  Carrot  river.  They  had  built  a  good 
sized  house  and  were  starting  work  on  a  dam  across  the  river.  Several  species  of 
ducks  and  a  few  Canada  geese  breed  in  the  district  and  both  are  found  in  very  large 
numbers  at  the  time  of  their  autumn  migration,  when  they  form  the  staple  food  of 
the  Indians. 

The  fish  of  the  region  are  neither  very  good  nor  very  plentiful  owing  largely, 
probably,  to  the  absence  of  deep  lakes  and  dear-water  rivers.  Sturgeon,  whitefish  and 
dore  are  caught,  however,  and  pike  and  suckers  are  plentiful. 

Good  white  spruce  grows  in  a  belt  of  varying  width  along  the  Sipanok  channel 
and  down  the  Carrot  river.  Mixed  with  the  spruce  are  poplars,  aspen  and  balsam, 
which  grow  to  be  large  trees  with  tdll,  clear  trunks.  On  the  flanks  of  the  hills  aspen 
and  spruce  of  merchantable  size  are  found.  The  best  trees,  however,  occur  on  the 
mountain  side  500  feet  or  thereabouts  above  the  plain. '  Here  are  tall,  smooth-trunked 
spruce  of  large  size  with  occasional  large  white  birch,  elm  and  aspen.  On  the  upper 
Carrot,  above  the  long  rapid,  areas  of  very  excellent  spruce  occur  and  between  the  two 
branches  of  the  Pasquia  is  an  area  that  promises  to  yield  a  good  quantity. 

Since  my  summary  report  of  last  year  was  submitted  Dr.  Whiteaves  has  more 
definitely  determined  the  set  of  fossils  brought  in  from  Cormorant  lake  and  its 
vicinity.  This  later  determination  confirms  the  conjecture,  then  hazarded,  that  all  these 
dolomites  are  of  Cambro-Silurian  and  about  Trenton  age.  The  northern  boundary  of 
the  Silurian  is  thus  brought  somewhat  farther  south  than  was  before  supposed  to  be 
its  position,  nearly  down  to  the  Saskatchewan,  in  fact. 
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The  great  plain  of  the  lower  Saskatchewan  and  Carrot  riyers  is,  therefore,  prob- 
ably immediately  underlain  by  Silurian,  and  the  lower  slopes  of  the  mountain,  where 
all  exposures  are  concealed,  by  whatever  thickness  of  Devonian  may  intervene  between 
the  top  of  the  Silurian  and  the  Lower  Cretaceoxis  beds  exposed  at  the  rapids  on  the 
Carrot  river. 

Surveys  by  Eochon  micrometer  telescope  and  surveyor's  compass  were  made  of 
the  Sipanok  channel^  Carrot  river  from  the  long  rapid  to  the  mouth  and  Pasquia  river 
from  the  forks  to  the  mouth.  Track  surveys  were  made  of  the  upper  branches  of  the 
Pasquia  river,  of  the  Carrot  river  from  the  long  rapid  to  township  48,  13^  west  of  the 
second  meridian  and  of  tributary  streams  flowing  from  the  Pasquia  hills  into  the 
Carrot  and  Pasquia  rivers. 

Mr.  Chester  P.  Brown,  of  Paris,  Ont,  a  student  at  Toronto  University,  acted  as 
my  assistant  during  the  srunmer  and  gave  entire  satisfaction. 
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EXPLORATIONS  ALONG  THE  NATIONAL  TRANSCONTINENTAL  RAIL- 
WAY  LOCATION  FROM  STURGEON  RIVER  WESTWARD. 

W,  H.  Collins. 

The  field  season  of  1906  waa  devoted  to  explorations  of  a  twenty-mile  belt  flanking 
the  proposed  ccTUrse  of  the  National  Transcontinental  railway  between  Lake  Nipigon 
and  Dog  lake.  This  year  work  of  the  same  nature  was  continued  westward  as  far  as 
Clay  lake,  some  forty-fiye  miles  northeast  of  Kenora.  The  combined  seasons'  recon- 
naissance covers  a  tract  216  miles  long  and  about  twenty-five  miles  wide,  traversed 
medially  by  the  railway  location. 

On  the  way  to  the  field  the  writer  was  enabled,  through  the  courtesy  of  the  Direc- 
tor aild  Professor  Leith  of  the  University  of  Wisconsin,  to  join  the  biennial  geological 
excursion  to  the  Lake  Superior  iron  ranges,  organized  by  the  Geological  Department 
at  Madison.  This  year  the  party  consisted  of  about  twenty  members  from  Wisconsin 
and  northwestern  universities  under  the  direction  of  Professor  Leith  and  Dr.  Grant. 
The  Penokee  Gogebic,  Vermilion  and  Mesabi  ranges  were  visited  and  some  conception 
of  the  ore  deposits  and  methods  of  handling  was  gained,  besides  a  visual  examination 
of  the  geological  environments  of  each  range.  In  view  of  the  advanced  nature  of  the 
mining  operations  and  the  detailed  geological  knowledge  which  has  been  accumulated 
concerning  the  origin  of  these  enormous  ore  bodies,  the  visit  proved  of  especial  value 
for  purposes  of  comparison  during  the  subsequent  field  work  in  Ontario. 

The  entire  party  to  be  engaged  in  field  work  during  the  summer,  six  in  all,  as- 
sembled at  Osaguan  on  May  29,  and  set  out  for  Sturgeon  lake,  which  was  reached  on 
June  7,  after  considerable  delay  owing  to  the  persistence  of  the  ice,  vestiges  of  which 
remained  until  the  middle  of  the  month.  Work  was  commenced  on  Savanne  lake  on 
the  11th.  and  progressed  steadily  until  Sept.  20.  A  party  of  four  was  engaged  continu- 
ously surveying  the  waterways  of  the  country  while  the  writer  attended  to  the  geolo- 
gical exploration. 

GENERAL  TOPOGRAPHY. 

The  area  covered  this  year,  like  that  of  last  season,  is  a  peneplain  of  crystalline 
rocks  thinly  and  unevenly  soil  covered  and,  for  the  most  part,  forested  with  evergreens. 
Rounded,  rocky-summited  hills  up  to  200  feet  high,  disposed  in  confusing  irregularity, 
are  the  dominant  topographical  feature.  Well  defined  valleys  and  continuous  ridges 
hardly  exist.  The  lower  levels  are  soil  covered.  Thick  deposits  of  soil  are  unusual 
and  of  local  extent,  beint,  either  till  or  stratified  materials  laid  down  in  their  valleys 
by  streams. 

The  entire  area  drains  northward  and  westward  into  English  river,  the  principal 
tributaries  being  the  Sturgeon  and  Wabigoon.  On  account  of  the  prevalent  flat- 
ness of  the  region,  none  except  the  smaller  brooks  flow  rapidly.  Rapids  and  waterfalls 
are  infrequent.  Indeed,  so  trifling  is  the  slope,  the  smaller  southern  tributaries  of  Lac 
Seul  (an  expansion  of  English  river)  flow  up  stream  with  perceptible  current  when, 
during  periods  of  prevalent  westerly  winds,  the  level  of  the  lake  has  been  slightly  raised 
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bjr  retardation  of  its  flow.  Sturgeon  and  English  rivers  are,  at  most  points  in  their 
course,  lake-like  rather  than  river-like  in  appearance,  having  widths  of  from  one-half 
to  four  or  five  miles,  irregular  rocky  shores  and  no  visible  currents  except  at  occasional 
constrictions  in  theiY*  channels  where  rapids  or  cascades  obtain.  The  paucity  of  soil, 
alight  gradient  and  the  resistant  character  of  the  rocky  floor,  are  directly  responsible 
for  these  x>eculiaritie8.  Wabigoon  river,  however,  and  all  its  feeders,  traverse  a  broad 
clay-filled  valley,  in  which  favourable  material  they  have  developed  true  fluviatile  char- 
acters,— parallel  banks,  uniform  gradient  and  consequent  infrequency  of  rapids  and 
falk. 

Lakes,  due  to  the  same  features  that  give  Sturgeon  and  English  rivers  their 
peculiarities,  are  remarkably  nimierous  and  often  of  large  size.  Lac  Seul  is  about 
eighty  miles  long,  Minnitaki  thirty.  Any  part  of  the  region  is  accessible  by  canoe  and 
certain  chains  of  lakes,  since  the  commencement  of  railway  construction,  are  travexaed 
by  lines  of  small  steamers  and  gasoline  launches. 

QBOLOQT. 

The  rocks  of  this  area  fall  easily  and  naturally  into  two  groups :  (1)  an  older  series 
of  fine-grained  eniptives  and  sediments  of  Keewatin  and  probably  also  Lofwer  Huronian 
ase;  (2)  a  later  intrusive  series  of  pale-coloured  granites  and  gneissoid  modifications  of 
the  Laurentian  period.  The  latter  occupy  much  the  greater  area,  forming,  when  geolo- 
gically mapped,  the  ground  colour  upon  which  appear  two  elongated  patches  of  schists. 

The  more  easterly  of  these  patches  extends  as  a  narrowed  tongue  from  the  main 
body  around  Savanne  lake  southwestward  along  the  Dog  river  ,pointing  out  about  eight 
miles  above  its  mouth.  The  band  is  about  five  miles  wide  at  its  base  and  tapers  gra- 
dually. The  second  schist  body  is  widely  elliptical  in  form,  enclosing  Lake  Minnitaki ; 
its  major  axis  extends  about  fifty  miles  in  a  southwesterly  direction  from  just  south 
of  Dog  lake  to  Gull  lake.  Its  northern  edge  lies  from  one  to  five  miles  south  of  the 
N.  T.  C.  Railway  location,  crossing  it,  however,  at  Lost  lake;  the  southern  boundary 
is  defined  upon  Geological  Map  Sheet  No.  5  of  this  Department. 

All  the  members,  both  igneoxis  and  sedimentary,  of  these  areas  dip  perpendicular- 
ly or  at  high  angles  and  extend  northeast  and  southwest  in  the  direction  of  the  major 
axes.  The  igneous  members  are  porphyries,  porphyrites  and  diabases  more  or  less 
altered  to  schists.  They  are  identical  with  the  original  Keewatin  group.  Associated 
with  them  is  a  series  of  sediments,  also  metamorphosed,  whose  most  conspicuous  mem- 
ber is  a  conglomerate  of  granite,  quartz  and  fine-grained  eruptive  p^bles  enclosed  in 
a  matrix  varying  in  texture  from  a  grit  to  glossy  chlorite  schist  This  conglomerate 
passes,  by  the  thinning  out  of  its  pebbles  and  by  gradations  in  the  texture  of  its 
matrix,  into  slates  accompanied  by  banded  quartzite  and  iron  ore  bands.  The  group 
presents  analogies  with  the  Lower  Huronian  elsewhere  in  Ontario.  At  the  time  of 
Laurentian  intrusion  both  eruptives  and  sediments  were  given  highly  tilted  altitudes 
which,  along  with  the  acompanying  metamorphis,  has  obliterated  their  planes  of  con- 
tact and  rendered  distinction  dif^cult.  The  presence  in  the  conglomerate  of  green- 
stone pebbles  suggests  a  time  gap  between  it  and  the  Keewatin. 

The  Laurentian,  at  first  sight  an  unintelligible  complex  of  granite,  gneiss,  diorite 
and  pegmatite,  must  be  considered  as  the  product  of  differential  plutonic  intrusion  of 
a  granite  magma  into  the  older  Keewatin  and  Huronian  rocks.      As  now  exposed  it 
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consists  of  biotite-gneiss  and  granite  grading  from  one  to  the  other  ,and  containing, 
particularly  in  the  gneisses,  masses  of  diorite-like  inclusions  and  basic,  hornblende- 
bearing  schlieren,  the  whole  being  cut  by  dikes  and  bosses  of  pegmatite.  A  com- 
parison of  various  specimens  of  the  pegmatite  and  granite  does  not  disclose  much 
difference  in  texture  or  composition  between  the  coarser  granite  specimens  and  the 
finer  pegmatites.  Rather  ,they  form  a  grAded  series  marked  by:  (1)  an  increasing 
coarseness  of  texture,  accompanied  by  (2)  a  corresponding  increase  in  silica  and 
alkalies. 

The  schists  at  their  contact  with  the  gneisses  have  been  altered  to  a  crystalline 
hornblende  schist  and  within  the  adjacent  Laurentian  are  angular  blocks  of  the  same 
material.  Observation  of  their  inclusions  at  various  points,  and  the  basic,  drawn-out 
schlieren,  admits  of  their  correlation  by  a  second  graded  series  of  forms  varying  in 
definition  of  outline  and  basicity.  Practically  every  rock  type  observed  in  the  Lauren- 
tian formation  this  season  may  be  referred  to  either  the  granite-pegmatite  igneous 
group  or  to  the  hornblende-bearing  inclusions.  Under  deep-seated  conditions,  a 
magma,  initially  of  the  composition  of  biotite  granite  but  towards  its  final  stages 
growing  richer  in  alkalies  and  silica,  slowly  intruding  an  older  formation  like  that  of 
the  schists,  might  be  expected  to  produce  a  complex  similar  to  that  above  described. 

MINERAL  DEPOSrrS. 

Iron. 

Attention  was  directed  last*  year  to  the  existemse  of  magnetite  west  of  Sayaniie  lake. 
Since  that  time  a  number  of  prospectors  have  visited  the  range  and  staked  some  twenty 
claims.  To  gain  more  definite  information  a  second  visit  of  about  two  weeks'  duration 
was  made  in  June  of  this  year  ,and  surveys,  to  provide  for  the  compilation  of  a  hand 
map  of  the  locality,  were  undertaken.  The  country  is  thickly  forested  and  a  covering 
of  moss  and  soil  conceals  the  rocks.  For  this  reason  geological  examination  was  re- 
stricted to  the  lake  shores  where  exposures  are  almost  continuous.  In  some  places  the 
iron  formation  where  concealed  was  detected  by  the  use  of  a  dip  needle. 

The  northern  boundary  of  the  schists  is  only  a  short  distance  north  of  Kashaweo- 
gama  lake,  extending  thence  northeasterly  to  Savanne  and  westerly  to  the  south  end  of 
Oliff  lake.  Thcr  continue  for  about  three  miles  south  of  Kashaweogama  and  Island 
lakes.  A  wedge  of  Laurentian  enters  between  Cliff  lake  and  the  south  shore  of  Island 
lake,  all  running  westward  to  Kashaweogama.  All  the  schists  dip  steeply  and  strike  at 
from  200®  to  240°  except  in  the  strip  reaching  to  CliflF  lake.  An  igneous  and  a  sedi- 
mentary series  occur,  but  relationships  and  their  actual  boundaries  are  obscured  by 
their  highly  altered  condition.  Chlorite  and  sericite  schists  are  the  principal  forms 
seen  on  Houghton  lake  and  the  south  side  of  Island  lake.  Most  of  these  are  probably 
altered  eruptives ;  however,  both  types  are  met  in  the  sedimentary  series  at  i>oints  where 
faulting  or  shearing  has  taken  place.  The  development  of  chlorite  and  sericite  schists 
from  sedimentary  material  is  observable  in  the  conglomerate  matrix  which  varies  within 
narrow  limits  from  a  distinctly  clastic  grit  to  smooth  schistose  rock  substance.  This 
dual  development  of  chlorite  and  sericite  during  the  folding  and  compression  of  the 
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Eeewatin  and  Huronian  has  helped  to  obscure  any  original  plane  of  separation  be- 
tween true  sediments  and  true  eruptives.  Greenstones  of  rather  massiye  character 
appear  on  Pickerel  lake.  On  Cliff  lake,  Kashaweogama  and  eastward  to  Savanne  true 
sediments  predominate.  .  A  band  of  conglomerate  about  100  feet  wide  extends  from 
Island  lake  along  Kashaweogama  for  two-thirds  of  its  length,  appearing  farther  east  on 
Iron  lake.  A  broader  conglomerate  body  lies  just  east  of  the  Savanne  narrows.  On 
both  sides  of  the  first  mentioned  band  are  dark-coloured  siliceous  slates  which  grade 
insensibly  into  the  conglomerate  matrix.  These  slates  contain  the  iron  formation,  con- 
sisting of  alternate  bands  of  quartzite  (jaspilite)  and  siliceous  magnetite,  slate  and 
chlorite  schist  The  magnetite  bands,  ranging  from  less  than  an  inch  to  several  feet 
in  width,  extend  indefinitely  in  the  direction  of  rock  strike. 

The  iron  formation  exists  on  both  sides  of  Kashaweogama  lake  on  the  portage  be- 
tween Island  and  Cliff  lakes;  it  outcrops  over  a  width  of  about  1,000  feel.  Eastward 
the  country  is  swampy  and  the  rock  formation  hidden.  At  a  mile  north  of  the  east 
end  of  Kashaweogama  magnetite  bands  were  detected  by  the  dip  needle  beneath  a 
covering  of  sand.  The  formation  appears  again  near  the  north  jend  of  Iron  lake,  on  the 
portage  to  Savanne  lake  and  at  numerous  points  just  above  Savanne  narrows.  At  all 
these  points  the  seams  of  ore  are  narrow  and  siliceous  and  of  no  value. 

The  south  side  of  Kashaweogama  is  better  mineralized.  The  belt  is  at  least 
a  quarter  of  a  mile  in  width  and  contains  bands  of  ore  from  seven  to  sixteen  feet  wide. 
These  extend  from  a  point  midway  along  Kashaweogama  to  within  a  short  distance 
of  Orebe  lake.  An  average  specimen  selected  from  a  sixteen  foot  band  was  analysed 
by  Mr.  F.  Q.  Wait  of  this  Department  and  reported  on  as  follows : — '^  Sample  of  iron 
ore  from  a  point  situated  about  ten  miles  west  of  Savanne  lake  consists  of  an  intimate 
association  of  magnetite,  with  some  hematite  and  a  larger  proportion  of  siliceous — 
mainly  quartzose — gangue.    It  has  been  submitted  to  analysis  and  found  to  contain : — 

Metallic  iron 30.74% 

Insoluble  siliceous  residue 56.70% 

Titanic  acid None. 

Analysis  of  another  specimen,  obtained  from  the  laboratory  of  the  Atikokan  Iron 
Mining  Company  yielded  5di%  of  metallic  iron. 

The  geological  surroundings  are  quite  comparable  with  those  of  the  Vermilion 
range  of  Minnesota.  Iron  oxide  exists  within  the  slates  in  conaiderable  amount,  but  as 
yet  no  favourably  situated  dikes  have  been  found.  However,  the  surface  is  so  hidden 
by  forest  growth  that  their  absence  cannot  be  inferred.  Dikes  cross-cutting  or  form- 
ing a  wall  of  impervious  pitching  troughs  must  be  sought  for  in  the  exploration  for 
ore.  The  existence  of  hematite  in  association  with  the  magnetite  is  favourabley  but 
unlike  the  jaspilite  of  Timagami  and  Vermilion  ranges,  the  Kashaweogama  quart- 
rites  are  in  dull  grey  and  black  tones,  red  bands  being  infrequent.  The  claim  owners 
are  in  expectation  of  seeing  a  diamond  drill  at  work  next  season. 

In  the  schist  area  enclosing  Lake  MinnitJiki  magnetite  bands  also  occur  under 
geological  conditions  identical  with  those  at  Kashaweogama.  At  Sioux  Lookout,  just 
below  the  junction  of  the  English  and  Sturgeon  rivers,  the  vertically  oriented  slates 
contain  iron  ore  bands,  which,  however,  are  narrow  and  commercially  valueless.  Iron 
ore  in  small  quantity  has  been  found  near  Hidden  lake  on  the  north  side  of  Sturgeon 
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river.    The  interval  between  the  two  points  has  been  investigated,  but  as  the  direction 
is  that  of  the  general  rock  strike  the  mineralization  may  be  continuous. 

GOLD. 

While  en  route  to  Savanne  lake  a  brief  visit  was  made  to  the  Sturgeon  Lake  gold 
mining  district  Work  had  been  suspended  at  the  St  Anthony  Beef  mine  at  the  end  of 
March  but  was  expected  to  be  resumed  with  the  opening  of  navigation  upon  Sturgeon 
lake.  At  the  close  of  working  the  100  foot  level  continued  to  show  abundance  of 
mineralized  quartz  and  schist  yielding  average  values  of  $10.67  per  ton,  about  60% 
of  which  was  free  milling,  the  remainder  in  the  pyrite  concentrates  which  formed 
about  7%  to  weight  crushed.  Some  prospecting  to  the  east  of  Ck>uture  lake  had  re- 
pealed a  vein  carrying  free  gold;  pyrite,  chalcopyrite  and  a  little  native  copper. 
In  Belmore  bay  the  Douglas  Mining  Company  and  Messrs.  Fawcett  and  Bourion  had« 
during  the  winter,  erected  excellent  camp  buildings  in  expectation  of  beginning  mining 
with  the  coming  of  spring. 

Small  quartz  veins  carrying  free  gold  are  reported  from  the  schists  of  Dog  river 
just  north  of  the  second  lake  expansion,  by  Mr.  Estrom,  a  prospector.  Free  gold  in 
small  amounts  is  also  reported  from  about  Minnitaki  and  English  river. 

At  a  point  about  five  miles  S.S.W.  of  the  Hudson's  Bay  Company's  factory  on 
Lac  Seul,  the  writer  in  examining  the  beach  sand  obtained  a  single  small  colour  of 
gold.  The  sand  consists  of  quartz,  garnet,  magnetite  and  greenstone  grains,  some  of 
which  no  doubt  are  disintegrated  Keewatin  material;  a  small  amount  of  gold  may 
have  been  obtained  from  the  same  source.  Sands  of  this  character  are  very  abundant 
on  Lac  SeuL 

PYBITE. 

The  Keewatin  rocks  everywhere  contain  a  considerable  amount  of  pyrito  in 
disseminated  crystals  and  small  concentrations.  Quartz  veins  in  that  formation  are 
usually  pyritiferous.  A  large  body  of  pyrite  on  the  northeast  of  Vermilion  lake, 
whose  existence  has  been  known  for  a  number  of  years,  is  now  being  exploited  by 
the  Northern  Light  Mining  Company,  representing  New  York  capital.  A  eleariug 
of  about  twelve  acres  has  been  made,  camp  buildings  have  been  erected  and  a  wagon 
road  three  miles  long  has  been  cut  to  Vermilion  river  from  where  a  gasoline  boat  con- 
nects with  Minnitaki.  Forty  men  were  at  work.  Development  thus  far  has  been  ex- 
ploratory and  no  atttempt  has  been  made  to  mine  and  ship  the  ore.  A  vertical  6  x  8-foot 
shaft,  103  feet  deep,  has  been  sunk  so  as  to  intersect  the  ore  body  and  at  86  feet 
drifting  in  a  north  and  south  direction  was  being  advanced  in  July.  One 
drill  and  the  shaft  hoist  are  operated  by  steam  power.  The  ore  body  fills  a 
fissure  extending  from  beneath  the  lake  in  a  northeasterly  direction.  The  rode 
on  either  side  is  a  somewhat  sheared  diabase.  The  ore  is  a  fine-grained  pyrite  con- 
taining some  silica  and  a  little  chalcopyrite.  At  the  86-foot  level  a  southerly  drift 
of  about  20  feet  shows  solid  ore  and  no  sign  of  the  wall. 

An  outcrop  of  pyrite  associated  with  magnetite  was  noticed  on  the  English  river 
Just  south  of  Pelican  lake.  It  is  only  a  few  feet  wide  and,  from  surface  ai^^earanoe,  of 
no  value. 
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FELDSPAR  AND  HUSOOVITE. 

Pegmatite  dikes  and  bosses  are  a  characteristic  feature  of  the  Laiirentiau  forma- 
tion. These  are  composed  of  acid,  alkali-rich  coarse  textured  rocks  probably  repre- 
senting the  ultimate  stage  of  Laurentian  intrusion.  Quartz,  feldspar,  mica  and  magne- 
tite are  the  ordinary  constituents.  Usually  the  pegmatite  bodies  are  only  a  few  inches 
or  feet  across.  However,  just  south  of  Gull  lake,  is  a  more  extensive  mass  in  which  the 
crystallization  is  coarser  than  usuaL  Feld^ar  occurs  up  to  eighteen  inches  in  diameter 
and  mica  in  sheets  sometimes  six  inches  across,  the  letter  frequently  occurring 
in  two  zones  parallelling  the  streaks  of  quartz  which  run  for  short  distances. 
The  muscovite  quarries  of  the  United  States  are  situated  in  pegmatite  veins 
and  coarse  granites  similar  in  general  character  to  the  rocks  at  Gull  lake,  although 
often  the  home  of  rare  minerals  not  as  yet  seen  in  the  Canadian  occurrences.  Those 
of  the  Black  hills  in  Dakota  most  closely  resemble  the  Ontario  forms,  the  mica  being 
one  constituent  of  a  coarse  granite.  The  muscovite  'books'  at  the  surface  of  the 
Gull  Lake  granite  are  weathered  and  have  lost  much  of  their  resiliency,  but  beneath 
the  surface  a  better  quality  no  doubt  exists.  The  sheets  obtained  at  the  surface  could 
be  trimmed  to  two  by  two  inches  and  three  by  three  inches,  scarcely  larger,  none  being 
seen  exceeding  six  inches  across. 

SOILS^  ETC. 

All  the  inorganic  soils  distributed  over  the  region  are  of  glacial  detritus.  In  many 
places  the  original  deposits  from  melting  glaciers  are  preserved  much  as  originally 
laid  down.  Boulder  clay  is  scattered  locally  over  the  whole  area,  but  the  heavier,  con- 
tinuous deposits  lie  to  the  south  of  Lac  Seul  between  lata.  92^  15'  and  92^  45'.  High 
banks  of  sand  are  exposed  along  the  shores  of  Lac  SeuL  Railway  grading  west  of 
Lost  lake  has  exposed  splendid  transverse  sections  of  sand  ridges  laid  down  by  streams 
at  the  edge  of  glaciers,  the  sand  possessing  a  convex  bedding.  Much  of  the  country 
south  of  Rock  lake  and  around  Gull  lake  is  heavily  covered  with  sandy  or  loamy  till. 
Certain  other  soils  have  been  laid  down  in  well  stratified  beds.  As  far  as  Clay 
lake  the  Wabigoon  and  its  tributaries  occupy  a  valley  filled  with  bedded  clays,  forming 
an  area  about  thirty-five  miles  in  length  and  from  five  to  ten  miles  wide.  These  clays 
are  horizontally  bedddded  in  thin  gray  or  red  laminae.  For  agricultural  pur- 
poses ibe  Wabigoon  clay  is  excessively  tough  and  imi)ervious  to  moisture,  tend- 
ing to  bake  firmly  in  dry  season  and  fiood  during  wet  weather.  A  consider- 
able farming  community  exists  around  Dryden  and  a  few  settlers  live  along 
the  Wabigoon  as  far  as  Minnitaki  station.  Hay  grows  in  some  luxuriance  along  the 
shores.  The  till  deposits  above  mentioned  are  nowhere  under  cultivation.  An  exoep- 
tionaly  large  proportion  of  arable  land  is  comprised  within  the  limits  of  Indian  Re- 
serve No.  28. 

The  timber  seen  this  year  is  of  much  finer  quality  than  that  between  Lake  Nipigon 
and  Sturgeon  lake.  Both  white  and  red  pine  are  common  from  Dog  lake  westward, 
but  are  confined  to  small  areas,  usually  forming  clumps  and  groves  on  sand  ridges. 
A  large  grove  of  both  varieties  seen  at  the  north  side  of  Pine  lake  contained  indivi- 
duals three  feet  in  diameter.  .Red  pine,  eighteen  inches  in  diameter,  was  commonly 
met  south  and  west  of  Lac  Seul.  Banksian  pine  is  abundant  and  of  a  size  suitable  for 
making  railway  ties,  forming  the  chief  source  of  tie  timber  for  National  Transcon- 
tinental Railway  construction  purposes.  Spruce  is  prevalent  everywhere,  tamarack  much 
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lees  80.  At  fifteen  miles  above  the  mouth  of  Dog  river  is  some  excellent  tamarack, 
8i)ecimens  measuring  from  ten  to  twenty-four  inches  in  diameter.  Poplar  and  birch 
are  the  chief  deciduous  trees,  specimens  of  the  former  on  Ghill  river  reaching  thirty 
inches  in  thickness;  yellow  birch  eighteen  inches  in  diameter  was  measured  on 
Dog  river.  Elms  and  an  occasional  oak  grow  in  the  Wabigoon  valley.  Timber 
grdwih,  where  deep  soil  exists,  is  rapid  and  trees  grow  to  a  large  size.  Unfor- 
tunately much  of  the  country  has  been  devastated  by  fire.  Practically  no  live 
timber  remains  in  the  Wabigoon  valley  and,  recently,  fire^  have  run  over  the  country 
between  Sturgeon  river  and  Lake  Minnitaki. 

Water  i>ower  is  available  on  Wabigoon  river  at  the  Natioi^al  Transcontinental  Bail- 
way  crossing  where  a  fall  of  twenty-five  feet  occurs.  Also  at  Pelican  falls  on  the 
English  river,  the  descent  being  about  thirteen  feet.  Both  these  are  within  very  short 
distances  of  the  railway  line.  Smaller  powers  are  available  at  the  mouth  of  Dog  river 
and  the  head  of  Pelican  brook. 

Access  to  the  country  has  been  greatly  facilitated  since  the  advent  of  railway  con- 
struction. A  line  of  small  steamers  and  a  nine  mile  stage  line  connect  Abram  chute 
with  Dinorwic.  A  wagon  road  eighteen  miles  in  length  runs  north  from  Dryden  to 
the  National  Transcontinental  Bailway  location  and  another  road,  nine  miles  long, 
connects  Wabigoon  falls  with  Vermilion  bay. 
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SHORE  LINES  BETWEEN  GEORGIAN  BAY  AND  THE  OTTAWA  RIVER. 

A.  F.  Hunter. 

On  May  20  I  began  the  work  of  tracing  the  1,040  feet  shore  line  in  the  country  east 
of  Georgian  bay,  and  completed  the  investigation  in  July.  In  ordinary  circum- 
stances the  broad  water  plain  of  this  shore  line  makes  it  an  easy  one  to  follow,  re- 
gardless of  whether  the  margin  is  well  defined  or  not.  But  the  irregular,  rocky  sur- 
face of  the  Laurentian  areas  throughout  the  district  which  it  wag  necessary  to 
traverse,  introduced  practical  difficulties  of  no  light  kind. 

On  the  interlake  peninsula  surveyed  in  1905  I  had  found  this  comi>ound  shore 
line  to  include  three  strands  at  about  1,080,  1,040  and  1,000  feet,  respectively;  and 
as  already  mentioned  in  the  rei>ort  of  that  territory,  I  had  adopted  the  middle  one  to 
define  the  whole  group.  From  the  examination  of  this  new  territory,  I  obtained  no 
results  differing  from  those  of  the  interlake  peninsula,  except  that  of  greater  denuda- 
tion on  the  Laurentian.  The  harder  rocks  of  the  latter  are  much  less  drift-covered 
than  the  Silurian  rocks  of  the  former,  and,  accordingly,  the  covering  of  drift  over  the 
Laurentian  is  very  scanty  in  most  places. 

The  foregoing  remarks  apply  only  to  the  main  mass  enclosed  by  the  1,040  feet  shore 
line  on  the  Laurentian.  This  mass  is  roughly  quadrilateral  in  shape,  with  an 
elongation  toward  the  southeast,  and  another  toward  the  west,  in  accord  with  the  two 
systems  of  rock  foldings,  commonly  found  throughout  the  district. 

On  the  other  hand,  the  1,040  feet  shore  line  through  southern  Ontario  encloses 
islands  of  thick  drift  deposits.  These  I  had  traced  and  examined  in  the  fall  of  1906, 
with  the  exception  of  Durham  county. 

During  August,  1907, 1  made  the  circuit  of  the  1,480  feet  shore  line  in  the  central 
parts  of  the  high  tract  under  review,  viz.,  between  Georgian  bay  and  the  Ottawa  river. 
The  map  and  report  prepared  and  submitted  herewith  give  the  main  features  of  this 
shore  line  so  far  as  it  was  practicable  to  investigate  thenL 

The  examination  of  the  three  shore  lines  thus  completed  brought  out  the  fact  that 
they  approach  each  other  on  the  northeast  quarter  more  closely  than  elsewhere.  There 
is  much  bolder  relief  of  the  land  along  this  face,  and  here  there  has  been  much  greater 
erosion  of  the  steeper  declivities. 

A  imique  alteration  takes  place  in  the  shapes  of  the  land  areas  enclosed  by  the 
three  shore  lines  respectively.  The  lower,  or  790  foot  area,  is  elongated  in  a  northeast 
and  southwest  direction.  The  1,040  foot  area  is  quadrilateral ;  and  the  1,480  foot  area, 
or  oldest  of  the  three,  has  its  longer  axis  from  the  northwest  to  southwest  in  agreement 
with  the  strike  of  the  Laurentian. 
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PETERBOROUGH  AND  SIMCOE  SHEETS. 
W,  A,  Johnston. 

During  the  past  season  the  mapping  of  the  Simcoe  sheet  was  continued  according 
to  instructions. 

On  May  27  I  proceeded  to  Kirkfield,  Ont.,  where  I  was  joined  by  J.  H.  Stothers, 
of  Ottawa,  Jas.  Hill,  M.A.,  of  Stratford,  Ont.,  and  Bert  R.  McKay,  of  Cornwall,  Ont^ 
who  acted  as  my  assistants  throughout  the  season's  work,  which  lasted  until  Oct.  4. 

In  July  and  August,  while  the  mapping  of  the  Simcoe  sheet  was  being  carried  on 
by  my  assistants,  some  four  weeks  were  spent  by  me  in  making  necessary  surveys  in 
connexion  with  the  mapping  of  the  Peterborough  sheet,  in  obtaining  a  series  of  photo- 
grraphs  of  that  district  and  in  an  examination  of  the  outcrops  of  Utica  shales  and  Tren- 
ton limestones,  along  the  shore  of  Lake  Ontario  eastward  from  Whitby,  with  a  view 
to  defining  the  contact  of  the  two  formations,  and  including  in  the  Peterborough  map 
sheet  the  strip  of  country  along  Lake  Ontario  from  Whitby  to  Trenton. 

Exposures  of  Utica  shales  occur  at  Whitby,  Oshawa  and  Bowmanville,  but  over 
most  of  the  area  a  heavy  mantle  of  drift  obscures  the  surfaces  of  the  rock.  In  a 
bore-hole  at  Whitby  the  Utica  shales  were  found  to  have  a  thickness  of  seventy  feet. 
At  Oshawa  and  Bowmanville  they  merely  form  a  capping  a  few  feet  thick  over 
the  Trenton  limestone.  The  beds  dip  towards  the  north  and  occupy  a  basin-shaped 
area  the  exact  limits  of  which  could  not  be  determined  on  account  of  the  great 
accumulations  of  drift. 

The  Simcoe  sheet  lies  adjacent  to  and  west  of  the  Peterborough  sheet  and  em- 
braces an  area  of  forty-eight  by  seventy-two  miles,  the  central  iwrtion  of  which  is  oc- 
cupied by  Lake  Simcoe.  In  undertaking  the  mapping  of  the  Simcoe  sheet  it  was 
thought  advisable  to  introduce  contouring,  in  order  that  as  complete  and  accurate  a 
topographical  map  as  possible  might  be  produced.  To  this  end  instrumental  levels 
were  taken  over  all  the  roads  in  the  area  mapped  during  the  summer,  which  included 
the  greater  portion  of  the  sheet  lying  east  of  Lake  Simcoe,  and  the  work  was  plotted 
and  the  contouring  and  topography  done  in  the  field,  thus  ensuring  greater  accuracy 
than  would  otherwise  be  possible.  In  this  work  bicycles  were  used  as  a  means  of 
traversing  the  roads  and  by  their  use  we  were  enabled  to  accomplish  more  than  would 
be  possible  either  on  foot  or  with  horse  and  rig. 

Very  little  work  had  previously  been  done,  by  oflScers  of  the  Survey,  in  this  por- 
tion of  Ontario,  and  the  mapping  of  the  eastern  part  of  the  Simcoe  sheet  has  resulted 
in  the  acquisition  of  much  knowledge  concerning  the  distribution  and  occurrence  of 
the  Trenton,  Black  River  and  Birdseye  limestones,  which  underlie  most  of  the  area, 
and  of  the  Archaean  rocks  occupying  the  greater  part  of  the  townships  of  Digby  and 
Dalton  in  the  northeastern  corner  of  the  sheet. 

The  Head  river,  which  forms  the  south  branch  of  the  Black  river,  flows  for  some 
distance,  after  issuing  from  Head  lake,  along  the  contact  of  the  limestones  with  the 
granite  and  gneisses.  At  Uphill  and  Dartmoor  two  outliers  of  limestone  have  been 
formed  by  the  river  cutting  a  deep  channel  through  the  main  body  of  the  limestone, 
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at  a  time  probably  when  that  rock  extended  much  farther  over  the  Archsean  areas 
to  the  north.  The  lower  end  of  Mud  lake  is  occupied  by  Archaean  rocks.  The 
upper  end  occupies  a  shallow  basin  in  the  Black  Hiver  and  Birdseye  limestone  and 
drains  north  into  the  Head  river.  At  Sebright  the  contact  is  again  seen,  the  limestones 
forming  a  bold  escarpment  which  strikes  in  a  northwesterly  direction  towards  Lake 
St.  John  in  Rama  township. 

Along  this  northern  border  of  the  limestone  series  numerous  sections  are  exposed 
of  the  limestones  and  shales  underlying  the  Trenton  formation.  In  a  section  mea- 
sured just  west  of  Head  lake  there  was  found  to  be  at  the  base  twenty  feet  of  red  and 
green  shales  with  occasional  thin  beds  of  coarse  sandstone  or  grit,  resting  on  two 
or  three  feet  of  rotten  granite.  Scattered  through  the  shales  are  numerous  crystals  of 
marcaaite  and  small  rounded  pebbles  of  quartz,  but  no  fossil  remains  could  be  found, 
with  the  exception  of  8colUhu8-\ike  markings  in  the  arkoae  at  the  base,  which  fossi], 
however,  is  of  little  value  for  the  determining  of  hori2ons.  The  shales  are  calcareo- 
argillaceous  in  character,  soft  and  friable,  readily  weathering  where  exposed,  and  form- 
ing the  rich  red  soil  characteristic  of  the  areas  near  the  contact  of  the  limestone  series 
with  the  underlying  ArchsBan  rocks.  The  red  and  green  shales  pass  upward  into  fine- 
grained, evenly-bedded,  greenish-grey  and  dove-coloured  limestones  having  a  total 
thicknesB  of  fifty  feet.  The  greenish-grey  beds  are  somewhat  arenaceous  and  are 
generally  devoid  of  foBsils.  The  upper  twenty  feet  of  liiis  portion  of  the  section  is 
composed  of  dove-coloured  atone,  lithographic  in  physical  character.  These  beds  are 
characterized  by  a  great  abundance  of  a  species  of  Leperditia,  a  Batkyurus  and  numer- 
ous small  tube-like  forms  filled  with  calcite,  and  beds  of  the  same  character  and  con- 
taining the  same  fossils  are  interbedded  with  the  greenish-grey  arenaceous  beds  to- 
wards the  base  of  the  section.  The  whole  section  is  capped  by  ten  feet  of  massive 
^ark-coloured  beds  containing  an  abundance  of  the  characteristic  fossils  of  the  Black 
River  formation  such  as  Oolumnaria  halli,  Sirotnatocerium  rugosum,  &c.  None  of 
these  fossils  was  found  in  the  underlying  beds  and  there  is  quite  a  distinct  line  separat- 
ing the  fine-grained  Leperditia  beds  from  the  heavy  dark  beds  of  the  Black  River. 

At  Ooboconk  a  good  section  is  exposed  of  these  massive  dark-coloured  beds,  which 
are  regarded  as  belonging  to  the  Black  River  formation,  showing  the  contact  with  the 
underlying  fine-grained  Leperditia  beds  and  also  the  contact  with  the  overlying  Tren- 
ton.   The  Black  River  beds  here  have  a  total  thickness  of  about  twenty-two  feet. 

The  Black  River  formation  may  be  used  as  a  datum  plane  in  that  it  is  continuous 
from  the  east  to  the  west  side  of  the  Frontenac  axis  both  in  Ontario  and  in  New  York 
state. 

On  the  east  ^ide  of  the  Frontenac  divide  there  is  the  regular  succession  down 
through  the  Blade  River,  Chazy,  Calciferous  and  Potsdam.  On  the  west  side  of  the 
divide  in  New  York  state,  according  to  Prosser  and  Cumings*  the  Chaiy  is  not  at  all, 
and  the  Calciferous  only  jmrtially  developed ;  and  the  next  formation  below  the  Black 
River  is  referred  by  them  to  the  Birdseye  (LOwville).  This  formation  consists  of 
compact  dove-coloured  limestone,  apparently  quite  similar  to  the  fine-grained  Leper- 
ditia beds  described  in  the  above  section.  In  the  section  near  Trenton  Falls,  N.Y.,  as 
described  by  Prosser  and  Cumings,  the  Birdseye  limestones  become  somewhat  aren- 


•  Report  of  8Ute  Geologist.  N.Y..  1895. 

Digitized  by  VjOOQIC 


58  OEOLOOICAL  SURVEY 

7-8  EDWARD  VII.,  A.  1908 
aceous  towards  the  base,  and  pass  downwards  into  calcareous  sandstones,  regarded  by 
them  as  Calciferous  in  age. 

Similar  limestones  occur  in  the  Kingston  district  of  Ontario,  and  regarding  them 
Dr.  Ells  says  in  the  Summary  Eeport  for  1901 :  '  In  physical  characters,  the  lower  por- 
tion of  the  limestone  formation  north  of  Kingston  resembles  some  of  the  limestones  of 
the  Chazy  formation  of  the  Ottawa  district.'  So  far  as  known,  however,  no  typical 
Chazy  fossils  have  been  found  west  of  the  Frontenac  axis.  It  is  possible  that  these 
fine-grained  beds  below  the  Black  Biver  formation  are  equivalent  in  time  space  to  the 
upper  part  of  the  Chazy  of  the  Ottawa  district,  yet  in  the  absence  of  fossil  evidence, 
which  would  serve  to  correlate  these  beds  directly  with  the  Chazy  formation,  it  seems 
preferable  to  refer  them  to  the  Birdseye,  as  is  done  in  New  York  state. 

Throughout  the  Peterborough  district  these  beds,  which  are  regarded  as  belong- 
ing to  the  Birdseye  formation,  rarely  exceed  thirty  feet  in  thickness  and  have,  gener- 
ally, at  their  base  a  few  feet  of  calcareous  grit  or  arkose  derived  from  the  inunediately 
underlying  crystalline  rock.  In  some  cases  the  Black  Biver  beds  rest  directly  on  the 
crystalline  and  have  a  similar-  arkose  at  their  base.  In  a  section  exposed  near  Burlei^ 
Falls  at  the  base  of  the  limestone  series  a  six-inch  bed  of  typical  Birdseye  limestone  waa 
found  to  be  overlaid  by  two  feet  of  calcareous  grit,  and  at  the  Burnt  River  quarries  the 
Birds^e  limestones  become  interstratified  with  arenaceous  beds  tpwards  the  base  of  the 
series.  Hence  it  would  appear  that  over  part  of  the  area  at  least  the  grit  and  arkose 
beds  are  merely  a  local  development  at  the  base  of  the  limestones. 

In  the  Simcoe  district  the  beds  below  the  Black  River  have  a  thickness  of  over 
seventy  feet,  including  twenty  feet  of  red  and  green  shales  at  the  base,  and  whether  the 
whole  series  should  be  referred  to  the  Birdseye  formation  is  not  certain. 

The  Black  River  limestone,  when  free  from  chert,  is  chemically  purer  than  either 
the  Trenton  or  Birdseye,  and  is  more  extensively  used  in  the  manufacture-^ of  cement 
and  lime.  In  the  Simcoe  district  good  exposures  of  the  Black  River  beds  occur  in  Oar- 
den  township. 

Occasionally  large  masses  or  seams  of  f  ossilif  erous  chert  occur  in  these  beds  and, 
where  accessible,  would  no  doubt  prove  valuable  for  use  as  road  metal.  On  lots  11  and 
12  of  concession  3  of  Carden  township,  a  seam  of  chert  six  to  eight  feet  wide  is  ex- 
posed for  a  distance  of  ten  chains. 
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AN  AREA  FROM  LAKE  TIMISKAMING  EASTWARD. 

Morley  E.  Wilson. 

As  the  geological  formations,  which  in  Ontario  have  been  found  to  contain  silver- 
cobalt-nickel  ores,  were  known  to  extend  eastward  into  the  province  of  Quebec,  an  ex- 
amination of  the  area  to  the  east  of  Lake  Timiskaming  was  undertaken,  during  the 
summer  of  1906,  with  a  view  to  obtaining  more  detailed  information  in  regard  to  the 
geology  of  the  district.  The  area  of  Huronian  and  Keewatin  rockg  was  found  to  be  too 
extensive  for  their  examination  to  be  completed,  the  work  of  ihe  season  being  confined 
to  the  townships  of  Guigues,  Duhamel,  Fabre  and  the  surveyed  portions  of  Baby  and 
Laverlochere.  The  present  field  season  was  spent  in  the  region  immediately  to  the  east 
of  these  townships,  thus  completing  the  surveys  necessary  for  a  geological  map  of  an 
area  extending  along  the  east  shore  of  Lake  Timiskaming  from  the  Quinze  river  to  the 
south  end  of  Fabre  township,  and  eastward  to  Lake  Kipawa  and  Lac  des  Quinze.  A 
preliminary  map  of  last  year's  field  work  has  already  been  published;  this,  however, 
will  be  included  in  a  final  sheet  of  the  whole  area  on  tl^e  scale  of  one  mile  to  the  inch. 

I  was  assisted  during  the  past  season  by  Messrs.  Douglas  Ells,  Gerald  Gait  and 
W.  L.  Carr,  all  of  whom  rendered  willing  and  efficient  service  in  the  accomplishment 
of  the  work.  * 

PHTSIOQRAPHT. 

The  east  shore  of  Lake  Timiskaming  from  Lavallee  bay  to  Apika  creek  presents  a 
somewhat  rugged  appearance,  due  to  a  succession  of  quartzite  ridges  which  rise 
abruptly  to  an  elevation  of  from  two  to  three  hundred  feet  above  the  lake.  From 
Apika  creek  to  the  Quinze  river,  and  extending  throughout  Guigues  and  eastern  Duha- 
mel, a  large  clay  area  occurs.  This  comprises  roughly  the  lower  part  of  the  basin  of 
the  Otter  river.  There  are  also  smaller  areas  of  clay  or  sand  throughout  southern  Baby 
and  northern  La^rlochere.  The  southern  i>ortion  of  the  sheet  is  characterized  by 
numerous  low,  rocky  hills  whose  rounded  contours,  denuded  of  vegetation  by  forest  fires, 
form  a  marked  physical  feature  of  the  region. 

The  lakes  of  the  area  are  confined  largely  to  northern  Baby  and  the  n^ghbourhood 
of  Lake  Kipawa.  In  the  latter  district  they  are  exceedingly  numerous  and  show  in 
nearly  every  case  a  northeasterly  or  northerly  parallelism  in  the  trend  of  their  basins. 
The  lakes  of  the  first  class  are  shallow  and  correspond  in  direction  to  the  strike  of  the 
gneiss  in  which  they  occur ;  those  of  the  second  class  are  deep  and  apparently  have  no 
relationship  to  either  the  strike  of  the  rock  or  to  the  direction  of  glacial  movement. 

A  few  of  the  lakes  in  the  southeast  part  of  the  sheet  have  their  outlet  into  Lake 
Kipawa,  but  with  this  exception,  the  drainage  is  almost  exclusively  into  Lake  Timiska- 
ming. In  the  more  rocky  districts  the  streams  abound  in  rapids  and  waterfalls  but 
-elsewhere  they  meander  through  clay  flats  with  little  current,  save  where  an  occasional 
outcrop  of  rock  obstructs  their  course. 

QEOLOQICAL   SUCCESSION. 

The  geological  sequence  on  the  Quebec  side  of  Lake  Timiskaming  is  very  similar 
to  that  found  in  Ontario.    The  oldest  series  in  the  district,  the  Keewatin,  consists  of 
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greenstone,  green-schist,  quartz-porphyrite  and  serpentine.  Through  this  igneous  com- 
plex a  Pre-Huronian  granite  has  been  intruded.  The  latter  and  the  Eeewatin  are  over- 
lain in  places  by  the  Huronian,  the  basal  member  of  which  is  a  conglomerate.  This 
conglomerate  grades  up  into  greywack6,  which  in  its  turn  changes  gradually  into 
arkose  or  quartzite.  Quite  frequently,  however,  the  greywack^  and  conglomerate  are 
entirely  absent,  the  arkose  resting  directly  upon  the  granite  from  which  it  is  derived  by 
decomposition  in  situ.  The  deposition  of  the  Huronian  was  followed  by  an  intrusion 
of  the  granite  and  gneiss  and  at  a  still  later  date  by  diabase,  chiefly  in  the  form  of  dikes. 
Niagara  limestone,  sandstone  and  conglomerate  are  found  fringing  the  shore  of  Lake 
Timiskaming.    Pleistocene  clays  and  sands  are  also  largely  developed. 

KBBWATIN. 

The  group  of  rocks  comprising  the  Keewatin  occurs  in  several  localities.  The 
largest  area  occupies  the  whole  of  the  western  part  of  Baby,  extending  from  the  Quinze 
river  to  the  southern  end  of  the  township,  where  it  comes  in  contact  with  the  Pre- 
Huronian  granite.  Its  eastern  limit,  as  on  the  south,  is  marked  out  by  the  Laurentian, 
which  occurs  two  miles  east  of  Long  lake.  The  western  border  of  the  area  is  buried  in 
clay  and  hence  cannot  be  sharply  defined,  but  isolated  exposures  occur  as  far  west  as  the 
seventh  range  of  Guigues.  The  northern  half  of  the  area  just  outlined  consists  of 
uralitic  diabase,  diorite  and  hornblende-schist,  while  the  southern  portion  is  made  up  of 
quartz-porphyrite.  Other  localities  in  which  the  Keewatin  occurs  are  north  of  Rousse- 
let  lake,  east  of  Clear  lake,  the  fifth  and  seventh  range  of  Fabre  and  the  seventh  range 
of  Duhamel.  In  the  first  two  localities  the  rocks  consist  of  greenstone,  homblende- 
Bchist  and  serpentine,  in  Fabre  township  of  schist  and  porphyrite,  and  in  Duhamel  of 
serpentine. 

The  complex  of  igneous  rocks  comprising  the  Keewatin  is  thus  largely  of  a  meta- 
morphic  diaracter.  The  less  altered  areas,  which  consist  of  uralitio  diabase  and  diorite, 
change  gradually  into  hornblende-schist  and  serpentine,  the  latter  probably  represent- 
ing the  extreme  result  of  metamorphic  action.  The  quartz-porphyrite,  which  is  intru- 
sive through  the  other  members  of  the  series  and  is  therefore  later  in  age,  has  not  been 
subjected  to  such  extreme  alteration.  It  consists  of  i>henocrysts  of  quartz,  plagioclase 
and,  less  frequently,  orthodase,  enclosed  in  a  fine-grained,  chloritic  ground-mass. 

HUBONIAK. 

Huronian  conglomerate  and  greywacke  occur  widely  throughout  the  territory  in 
question,  but  usually  either  in  small  isolated  outcrops  or  in  bands  of  no  great  thick- 
ness at  the  base  of  quartzite  ridges.  The  largest  area  is  that  found  in  southern  Laver- 
lochere  extending  from  Otter  lake  to  Bousselet  lake  and  southward  into  Fabre  town- 
ship. The  conglomerate  consists  of  a  matrix  of  varying  texture  inclosing  wdl-roimded 
fragments  of  granite,  green-schists,  diabase,  diorite,  quartz-porphyrite  and  other  rocks, 
that  variety  lying  immediately  beneath  being  much  the  more  abundant.  When  suffi- 
ciently exposed  the  conglomerate  is  usually  found  to  pass  upward  into  greywacke  by 
the  gradual  loss  of  its  pebbles  and  boulders. 

The  upper  member  of  the  series,  the  equivalent  of  the  rock  which  Professor  Miller 
has  called  Lorraine  arkose  on  the  Ontario  side  of  the  lake,  is  confined  to  the  succession 
bf  hills  and  ridges  bordering  the  east  shore  of  Lake  Timiskaming.  The  rock  is  a 
coarse-textured  quartzite  passing  through  all  the  intermediate  modifications  to  arkose. 
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the  latter  being  found  in  those  portions  resting  directly  on  the  Pre-Huronian  granite. 
The  quartzite  occasionally  passes  upward  into  conglomerate  by  the  addition  of  pebbles 
and  boulders  of  granite  and  other  rocks.  The  most  typical  example  of  this  was  ob- 
served at  the  eastern  extremity  of  the  road  between  ranges  VI  and  VII,  Fabre  town- 
ship. Pebbles  of  quartz  and  jasper  occur  locally  throughout  the  quartzite.  These  areas 
are  particularly  abundant  in  the  vicinity  of  Ville  Marie.  As  a  rule  the  quartzite,  as 
well  as  the  underlying  conglomerate  iEind  greywack^,  is  but  slightly  disturbed,  the  dip 
rarely  exceeding  20®.  The  transitionary  character  of  the  contact  between  the  quartzite 
aand  the  underlying  members  of  the  series  can  be  seen  at  three  i>oints  on  the  shore  of 
Lake  Timiskaming,  namely,  on  the  south  shore  of  Lavellee  bay,  on  a  point  to  the  south 
of  Joanne  bay,  and  on  the  bay  to  the  north  of  Wright's  mine.  It  can  also  be  observed 
on  the  slope  of  the  ridge  which  parallels  the  '  Quinze '  road  across  range  V,  Duhamel. 
No  evidence  of  unconformity  was  observed  in  any  of  these  localities. 

QRANriE  AND  GNEISS. 

Two  distinct,  acid,  igneous  rocks  are  found  in  the  region :  the  first  may  be  termed 
the  Pre-Huronian  granite,  and  the  second  the  Post-Huronian  granite  and  gneiss. 

The  Pre-Huronian  granite  (Laurentian),  which  cuts  the  Keewatin  but  antedates 
the  Huronian,  occupies  the  northern  part  of  Laverlochere  township  and  the  adjoining 
portion  of  Duhamel.  It  also  occurs  on  the  shore  of  Lake  Timiskaming  at  the  south 
end  of  Fabre  towndhip,  and  on  Baie  des  Pdres. 

The  rock  is  a  biotite  granite,  the  biotite  being  present  in  very  small  quantities.  It 
is  usually  very  coarse  and  in  the  southern  part  of  the  Laverlochere  area  becomes  a 
typical  granite-porphyry.  The  relationship  between  the  granite  and  the  green  schist 
of  the  Keewatin  is  well  shown  on  lot  6,  ranges  IV  and  V,  Laverlochere.  At  some 
points  the  contact  is  of  a  transitionary  nature  but  at  others  it  is  quite  definite,  dikes  of 
the  granite  penetrating  the  Keewatin.  The  contact  between  the  quartz-porphyrite  and 
the  granite  is  not  sufficiently  exposed  for  their  relative  ages  to  be  determined.  The 
unconformity  between  the  Huronian  arkose  and  the  Pre-Huronian  granite  is  one  of  the 
striking  geological  features  of  the  Quebec  side  of  Lake  Timiskaming.  The  arkose 
passes  by  an  insensible  gradation  downward  into  the  granite  from  which  it  is  derived. 
Bock-sections  from  this  contact,  as  found  on  the  lake  shore  south  of  Ville  Marie,  have 
already  been  described*  by  Dr.  Barlow.  The  same  relationship  on  a  larger  scale  was 
found  exposed  for  a  distance  of  nearly  three  miles  in  the  northern  part  of  range  IV, 
DuhameL  There  la  a  contact  on  the  shore  of  Lake  Timiskaming  opposite  Drunken 
island,  in  which  the  granite  has  been  broken  down  in  a  similar  manner,  but  the  over- 
lying rock  is  the  basal  conglomerate.  On  the  other  hand  the  junction  between  the  basal 
conglomerate  and  the  granite  exposed  on  the  lake  shore,  in  lot  18,  range  I,  Fabre, 
is  very  definite  without  any  evidence  of  decomposition  of  the  granite  surface. 

The  Post-Huronian  granite  and  gneiss  comprise  the  whole  of  the  southeastern 
part  of  the  area  mapped.  It  is  probable  that  the  gneiss  and  part,  if  not  all,  of  the 
granite  enclosing  Lac  des  Quinze  belong^s  here  also,  though  in  the  absence  of  over- 
lying Huronian  the  two  granites  cannot  be  separated.  The  distinction  between  the 
granite  and  gneiss  is  very  indefinite,  all  intermediate  types  being  found.  The  gneiss 
not  only  possesses  a  parallel  arrangement  of  its  constituent  minerals  but  is  also  banded. 


^Annual  report,  O.  S.  C,  vol.  x,  p.  100. 
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the  alternate  bands  differing  only  in  the  amount  of  biotite  or  hornblende  present. 
The  biotite  gneiss  is  much  the  more  common.  Occasionally  the  banding  is  replaced 
by  an  irregular  arrangement  of  light  and  dark  granite  or  gneissoid  granite.  Basic 
nuclear  segregations  frequently  occur  at  these  points.  The  strike  of  the  gneiss  approx- 
imates a  northeasterly  direction  but  local  variations  are  very  numerous.  The  contact 
between  Post-Huronian  granite  and  Huronian  greywack6  is  exposed  for  a  short  dis- 
tance about  one  mile  southwest  of  Otter  lake.  The  line  of  junction  is  very  definite 
with  small  dikes  or  stringers  cutting  the  greywack6  along  the  margin  of  the  granite. 
Elongated  patches  of  conglomerate  included  within  the  gneiss  were  observed  to  the 
east  of  Otter  lake.  An  area  of  a  rather  complex  rock  occurs  in  the  township  of  Fabre, 
which  possibly  represents  a  marginal  basic  variation  in  the  Post-Huronian  granite 
and  gneiss.  The  rock  has  been  subjected  to  considerable  dynamic  action  and  is  cut 
by  fine-grained  granitic  dikes,  which  also  cat  ihe  granite  and  gneiss.  In  the  leas  altered 
portions  it  appears  to  be  a  coarse  diorite.  The  absence  of  contacts  with  nearly  all 
of  the  neighbouring  rocks  makes  its  correlation  exceedingly  diffictdt  and,  until  thin 
sections  of  the  rock  have  been  examined,  the  writer  cannot  express  a  definite  opinion 
as  to  its  age. 

DIABASE. 

The  Post-Huronian  diabase  which  occurs  in  the  region  is  chiefly  in  the  form  of 
dikes,  the  largest  of  these  being  that  which  extends  in  a  northeasterly  direction  from 
Otter  lake.  There  are  a  number  of  dikes  cutting  the  gneiss  in  the  vicinity  of  the  out- 
let of  Lac  des  Quinze.    One  of  these  extends  across  the  lake  as  a  chain  of  islands. 

SILURIAN. 

Eemnants  of  the  Silurian  syncline  which  occupied  the  northern  part  of  th« 
Timiskaming  area  occur  at  numerous  points  along  the  east  shore  of  Lake  Timiskam- 
ing.  From  Chief  island  to  Pich6  point  a  boulder  conglomerate  occasionally  inter- 
rupted by  quartzite  fringes  the  lake  shore.  Small  patches  of  an  arenaceous  limestone 
slightly  inclined  to  the  southwest  occur  at  frequent  intervals  from  Pich6  point  to 
Faure  bay.  Detailed  descriptions  of  these  outliers  have  been  previously  given  in 
various  reports  on  the  Niagara  of  Lake  Timiskaming.  A  small  hill  of  Niagara  almost 
enclosed  in  drift  was  observed  on  lot  18,  range  11.,  Ouigues.  This  is  a  calcareous 
sandstone  dipping  5^  to  the  southwest,  without  fossil  remains. 

PLEIST00E9E. 

The  Pleistocene  of  the  region  consists  largely  of  clay  with  local  surface  areas 
of  sand.  The  clay  is  distinctly  stratified  and  in  the  vicinity  of  the  Otter  river  forma 
well-marked  terraces. 

ECONOMIC  QEOLOOT. 

No  discoveries  of  economic  importance  have  as  yet  been  made,  though  a  consider- 
able amount  of  prospecting  has  been  done.  Since  the  silver  ores  of  Ontario  are 
dated  with  the  Post-Huronian  diabase,  the  limited  extent  of  this  rock  in  the 
examined  greatly  reduces  the  probability  of  similar  discoverieef  being  made.  Two  iron 
range  areas  are  known  in  the  Keewatin  of  the  region,  one  in  the  neighbourhood  of  Clear 
lake  and  the  second  crossing  the  portago  from  Kakake  lake  to  the  Quinze  river.    In 
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the  Clear  Lake  area  two  parallel  ranges  appear  on  the  surface  at  varying  intervals. 
They  consist  of  bands  of  quartz  and  siliceous  magnetite  carrying  a  large  amount  of 
iron  pyrites.  The  maximum  width  of  the  outcrops  is  thirty  feet.  The  Kakake  iron 
range  consists  largely  of  jaspilite  but,  like  the  Clear  Lake  occurrences,  is  not  of  suffic- 
ient extent  to  be  of  value.  Iron  pyrites  is  a  usual  constituent  of  the  KeeWatin  green 
schist  and  greenstone,  and  occasionally  the  mineral  is  found  in  small  vein-like  de- 
posits, conforming  to  the  strike  of  the  schist.  These  frequently  contain  a  small 
amount  of  chalcopyrite  but  the  ore  body  is  not  large  enough,  nor  the  percentage 
of  copper  high  enough,  to  justify  mining  oi)erations.  The  diorite  of  Fabre  township 
appears  to  be  well  mineralized,  containing  chalcopyrite,  galena,  calcite  and  other 
minerals.       No  large  quantities,  however,  have  been  located. 


Digitized  by 


Google 


64  GEOLOGICAL  SURVEY 

7-8  EDWARD  Vll^  A.  1906 


REPORT  ON  THE  DISTRICT  ALONG  THE  NATIONAL  TRANSCONTINEN- 
TAL  RAILWAY  FROM  BELL  RIVER  EASTWARD. 

W.  J.  WiUon. 

The  work  of  the  past  summer  consisted  in  an  examination  of  the  country  along 
the  line  of  the  National  Transcontinental  railway  from  Bell  river  eastward  to  the 
Susie  river  near  the  headwaters  of  the  Gatineau  river.  A  strip,  varying  in  width  from 
£ve  to  ten  miles  north  and  south  of  the  line,  was  examined  as  carefully  as  time  would 
permit.  The  principal  exploration  was  done  in  canoes,  following  rivers  and  lakes  near 
the  railway  line.  But  there  are  large  areas  through  which  there  are  no  canoe  routes 
and  these  were  examined  by  traverses  through  the  woods  on  foot.  These  traverses 
were  made  at  intervals  sufficiently  near  each  other  to  give  a  good  general  knowledge 
of  the  geology  and  natural  resources  of  the  country.  It  should  be  clearly  understood, 
however,  that  in  surveying  a  country  which  is  everywhere  forest  covered,  without  roads 
or  other  easy  means  of  travelling  between  the  rivers  and  lakes,  it  is  impossible 
to  examine  every  hill  or  rock  exposure  in  detail.  To  do  so  would  mean  that  only  a 
comparatively  small  area  could  be  finished  in  one  summer.  The  weather  the  whole 
summer  was  unfavourable  and  much  time  was  lost  on  account  of  rain,  in  which 
respect  the  season  was  exoeptionaL 

Wabanoni  lake,  which  lies  west  of  Obaska  lake,  was  first  examined  It  was 
surveyed  by  compass  and  micrometer,  and  a  similar  survey  was  made  of  Higiskan 
river  from  the  last  crossing  of  the  railway  line  up  to  the  north  end  of  Millie  lake,  also 
the  Atik,  a  branch  of  the  Migiskan,  including  Atik,  Co.uillard  and  Durant  lakes.  A 
track  survey  was  made  of  the  route  between  Durant  lake  and  the  Susie  river.  This 
route  is  through  several  small  lakes  and  long  portages  and  includes  parts  of  the  Kekdc 
and  Kapitachuan  rivers. 

Wabanoni  lake  is  situated  about  two  miles  west  of  Obaska  lake.  It  is  surroimded 
by  low  shores  wooded  with  spruce,  poplar  and  canoe-birch.  Rock  exposures  are  seen 
along  the  south  shore  and  the  southern  part  of  the  east  shore  and  are  chiefly  diabase. 
At  the  extreme  south  there  is  a  rusty-quartzose  rock  holding  considerable  quantities 
of  pyrite. 

The  southern  part  of  Obaska  lake  included  in  the  district  examined,  is  bordered 
by  low  ground  rising  gently  back  and  on  the  west  side  covered  with  a  dense  growth  of  , 
small  spruce  and  poplar.  The  rook  as  mapped  by  Dr.  R.  Bell  is  mostly  green  schists. 
These  schists  continue  down  the  Bell  river  almost  to  the  final  location  of  the  railway 
line  ;  north  of  this,  granite  ^d  gneiss  extend  beyond  the  border  of  the  district  to  be 
examined.  The  country  along  the  south  exploration  line  between  the  Bell  river  and  the 
Migriskan  is  comparatively  level,  and  is  covered  with  a  dense  forest  of  spruce  and 
poplar  alternating  with  Banksian  pine  knolls  and  black  spruce  swamps.  Near  the 
Bell  river,  diabase  containing  numerous  quartz  veins  was  the  only  rock  observed. 
Three  miles  west  of  the  Migiskan  diabase,  hornblende-schist  and  granite  were  seen. 

The  Migiskan  river  rises  near  the  sources  of  the  St.  Maurice  and  Kapitachuan 
rivers  and  is  about  130  miles  long.    The  last  fifty  miles  of  its  course  is  through  the 
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area  under  consideration,  where  it  is  between  600  and  600  feet  wide.  The  la». 
twelve  miles  are  almost  a  continuous  rapid.  Above  that  to  Millie  lake  there  are 
several  rapids  and  short  stretches  of  swift  water.  Some  of  the  worst  rapids  had  port- 
ages cut  past  them  during  the  present  sunmier.  From  the  north  the  riv^  receives 
several  branches,  of  which  Sunday  creek.  Crooked  creok  and  Trout  brook  are  the  largest. 
At  its  most  southerly  bend  where  the  railway  cache  is  situated,  it  receives  a  stream  of 
considerable  size  from  the  south,  and  six  miles  farther  up  the  Atik  enters  from  the 
east.  The  banks  of  the  Migiskan  are  usually  low,  with  an  occasional  hill  in  the  dis- 
tance. The  soil  close  to  the  river  is  mostly  alluvium,  but  in  places  ihire  are  consider- 
able areas  of  sand.  Trees  of  a  good  size  grow  on  the  richer  gi^und  along  the  river, 
especially  spruce  and  poplar.  In  the  adjacent  coimtry  canoe-birch  an  1  Banksian  pine 
are  common.  Opposite  the  Migiskan  cache  and  less  than  a  mile  8<uth  of  the  river 
there  are  two  large  white  pine  trees  (Pinus  strohua).  These  were  the  onlv  white  pine 
seen  on  the  river  and  seem  to  mark  the  present  northern  limit  of  the  species. 

At  the  first  rapid  and  portage  above  the  railway  line  the  rock  is  a  rather  fine- 
grained reddish-grey  granite  with  a  somewhat  gneissic  structure.  Following  the  river 
the  next  outcrop  is  seen  nineteen  miles  farther  up,  or  nearly  two  miles  below  the  mouth 
of  the  Atik,  where  there  are  two  small  exposures  of  a  dark  hornblende-schist  which  are 
almost  covered  by  water.  There  is,  however,  an  outcrop  of  similar  rock  on  either  side 
of  the  stream  flowing  into  the  Migiskan  opposite  the  railway  cache.  On  the  west  side 
these  rocks  are  well  seen  in  a  low  hill  about  a  mile  and  a  half  south  of  the  Migiskan, 
and  on  the  east  side  in  a  hill  about  three-quarters  of  a  mile.  In  this  hill  the  rock  is 
a  greenish  schist  containing  small  grains  of  calcite  holding  pyrite.  There  are  at  the 
same  place  quartz  veins  six  inches  thick  but  as  far  as  examined  they  hold  no  mineral 
of  economic  importance.  Above  the  mouth  of  the  Atik  on  the  Migiskan  the  next 
rock  occurs  a  short  distance  below  Trout  creek  and  is  a  gneissoid-granite.  The  same 
rock  is  seen  on  the  portage  into  Millie  lake.  This  portage  is  through  a  recently  burnt 
Banksian  pine  plain  and  is  over  a  mile  and  a  half  long. 

Millie  lake  is  an  expansion  of  the  Migiskan  river  and  is  from  a  mile  to  a  mile 
and  a  half  wide  for  nine  miles  when  it  narrows  to  less  than  a  quarter  of  a  mile  and 
continues  narrow  as  far  as  it  was  surveyed, — about  three  miles.  The  shores  are  mostly 
hilly  and  at  the  northeast  end  present  some  perpendicular  cliffs.  All  the  rock  observed 
on  this  lake  was  gneissoid-granite  or  gneiss  and  the  same  rock  was  seen  eastward 
along  the  trail  line  up  Smoky  creek  and  on  Cedar  creek  and  adjacent  hills. 

Along  the  railway  line  between  the  crossings  of  the  Migiskan  river  granite  and 
gneiss  are  the  common  rock.  Crooked  creek,  which  enters  the  Migiskan  a  mile  and  a 
half  below  the  railway  cache,  was  ascended  and  was  roughly  surveyed.  It  ia  thirty  to 
forty  feet  wide  and  has  low  banks  mostly  clay  and  sand  covered.  As  the  stream  is 
ascended  the  country  for  some  distance  back  becomes  hilly  with  several  isolated,  rounded 
peaks,  composed  of  gneissoid-granite  much  broken  up.  At  the  railway  line  there  is 
a  Banksian  pine  plain  with  large  areas  of  muskeg  to  the  west  Seven  or  eight  miles 
north  of  the  railway  line  up  Crooked  creek  there  are  numerous  dikes  or  masses  of  dia- 
base through  the  granite  and  the  country  is  hilly  and  broken.  Some  hills  rise  500 
feet  or  600  feet  above  the  railway  line  or  1,600  feet  above  sea  level. 

The  Atik  river  was  examined  and  surveyed  to  the  north  end  of  Durant  lake, 
a  distance  of  fifty-four  miles.    For  the  first  twenty-three  miles,  or  up  to  Hill  i>ortage 
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the  river  forms  a  very  good  canoe-route,  but  above  that  there  are  numerous  rapids  up 
which  the  canoes  had  to  be  pulled  by  hand,  or  taken  over  a  portage  cut  Nearly  all  liie 
rapids  can  be  run  with  partly  loaded  canoes.  The  adjacent  country  is  generally  sandy 
and  covere^l  with  Bankaian  pine.  Large  areas  of  the  forest  along  this  river  were 
destroyed  by  fire  in  1906.  Well  foliated  gneiss  is  abundant  and  becomes  gametiferous 
at  the  Atik  cache,  forty-five  miles  fromi  the  mouth  of  the  river,  and  continues  in- 
creasingly so  to  the  east  as  far  as  examined.  In  some  of  the  hills  it  is  metamorphosed 
and  much  altered. 

Along  the  rivers,  lakes  and  portages  from  Durant  lake  to  the  Susie  river  there 
is  little  change  in  the  country,  forest  or  rocks.  Gametiferous  gneiss,  well  foliated  and 
striking  in  a  general  way  east  and  west  is  seen  in  frequent  exposures,  while  sand 
plains  covered  with  a  small  growth  of  Banksian  pine  prevail.  There  are,  however, 
large  areas  well  wooded  with  spruce,  poplar  and  canoe-birch.  Much  of  this  country 
has  also  suffered  greatly  from  recent  fires. 

The  rocks  observed  in  the  western  part  of  the  district  are  green  schist  and  diabase 
which  seem  to  grade  into  each  other  without  any  sharp  line  of  separation,  thoy  probably 
belong  to  the  Keewatin.  All  the  eastern  part  of  the  area  is  underlain  by  gwnite  and 
gneiss  with  small  dike-like  masses  of  diabase.  The  granite  and  gneiss  are  Lauientian 
while  the  diabase  is  probably  post-Laurentian. 

There  are  some  areas  along  the  streams  and  also  on  the  spruce  and  poplar  slopes 
away  from  the  streams  which  are  fit  for  cultivation,  but  the  district  as  a  whole  is  not 
an  agricultural  country.  The  general  level  along  the  railway  line  is  from  1,100  feet 
to  1,450  feet  above  sea  level,  with  hills  several  hundred  feet  higher. 

Mr.  Arthur  J.  Merrill  accompanied  me  as  assistant  and  rendered  me  valuable  aid. 

I  wish  to  acknowledge  my  indebtedness  to  the  engineers,  transport  officers  and  cache 
keepers  of  the  National  Transcontinental  railway  who  assisted  me  in  every  way 
possible. 
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EXPLORATIONS  ALONG  THE  NATIONAL  TRANSCONTINENTAL  RAIL- 
WAY  LOCATION  FROM  LA  TUQUE  WESTWARD. 

0.  O'Sullivan. 

According  to  instructions,  I  left  Ottawa  on  May  16,  to  explore  the  country  along 
the  location  of  the  National  Transcontinental  railway  from  La  Tuque  on  the  St. 
Maurice  river  westward  to  meet  Mr.  Wilson's  party  coming  eastward  from  Bell  river. 
Mr.  H.  W.  Wood  was  my  assistant  for  the  season.  The  railway  line  follows  the  St. 
Maurice  river  to  Waymontachingue,  a  distance  of  7^  miles,  and  then  continues  in  a 
northwesterly  direction  for  a  distance  of  86  miles  to  the  crossing  of  the  w€8t  hranch  of 
the  Gatineau  river,  which  we  followed  down  on  our  return  trip.  The  country  from  La 
Tuque  to  Coocoocache,  a  distance  of  89  miles  hy  the  location,  is  very  rough  and  hilly 
with  sand  plains  and  swamps  hetween  the  hills.  There  are  two  good  water-powers  in 
this  stretch.  The  La  Tuque  falls  and  rapids  can  develop  50,000  horse-power.  The 
other  power  is  at  the  Iroquois  falls  on  the  Vermilion  river,  a  hranch  of  the  St.  Maurice 
which  is  crossed  hy  the  railway  line  at  18  miles  from  La  Tuque.  From  Coocoocache 
to  Waymontachingue,  a  distance  of  85  miles^  the  gneiss  and  granite  hilla  rise  sharply 
from  the  river  and  are  high  and  rolling. 

Forest  fires  have  done  much  damage,  principally  on  the  west  side,  hut  there  are 
still  some  large  areas  of  good  spruce.  The  soil  is  generally  sandy  or  swampy  except 
in  the  valleys  of  the  large  streams  entering  the  St.  Maurice  river;  there  we  found  a 
rich  loamy  soil.    Several  good  water-powers  can  he  had  in  this  last  stretch. 

From  Waymontachingue  we  ascended  the  Rihhon  river,  which  flows  into  the  Man- 
uan  river  ahout  two  miles  west  of  Waymontadiingue.  This  river  takes  its  source 
from  Lake  Kamistgamak,  ahout  28  miles  in  a  northwesterly  direction  from  Waymon- 
tachingue. It  is  a  small  stream  flowing  through  a  valley  of  from  half  a  mile  to  three 
miles  wide,  with  sand  plains  covered  with  moss  and  scattered  growth  of  jackpine. 

Leaving  Kamistgamak  a  portage  was  made  into  the  waters  of  the  Qatineau  river. 
By  following  a  small  crooked  creek  for  three  miles  we  entered  Lake  Menjohagus 
which  is  the  largest  sheet  of  water  in  the  vicinity,  measuring  ahout  eight  miles  long 
by  one  mile  wide  on  an  average.  The  country  to  the  south  is  high  rolling  and  well 
wooded  with  black  spruce,  birch,  poplar  and  balsam. 

From  Menjohagus  we  descended  the  waters  flowing  to  the  east  branch  of  the 
Gatineau  river  to  Jack-pine  creek,  a  distance  of  sixteen  miles  ;  then  followed  up  the 
creek  to  its  source  twelve  miles  west,  and  made  a  portage  into  the  St.  Maurice  waters 
again.  From  this  point  the  country  to  the  south  is  well  wooded  with  black  spruce. 
Some  white  pine  were  seen  on  the  east  branch  of  the  Gatineau. 

From  the  source  of  the  Jack-pine  a  portage  of  about  a  half  a  mile  in  lengtii 
brought  us  to  the  East  Cache  creek,  then  by  following  down  this  small  stream  we 
reached  Ascalaneo  lake  which  forms  part  of  a  system  of  waters  having  many  large 
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lakes  drained  by  the  St.  Maurice  river.  From  this  lake  half  a  day's  travelling  took  us 
to  the  west  branch  of  the  Ghitineau  river. 

The  rocks  throughout  the  whole  country  which  we  explored  are  gneisses,  granites 
and  schists.  The  gneisses  strike  east  and  west  and  the  small  areas  of  schists  strike  in 
the  same  direction,  both  rocks  dipping  at  various  angles.  The  gndsses,  especially  in 
the  western  part  of  the  country  explored,  contain  large  numbers  of  small  crystals  of 
garnet. 

No  economic  minerals  were  foimd  except  some  iron  sands  which  have  been  handed 
to  the  chemist  of  the  Mines  Branch  for  assay. 
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SURFACE  GEOLOGY  OF  THE  ST.  LAWRENCE  VALLEY. 
B,  Chcdmera 

The  field  work  carried  out  by  me  during  the  season  of  1907  was  practically  a  con- 
tinuation of  that  of  former  years  in  the  St.  Lawrence  valley,  in  the  region  extending 
from  the  Notre  Dame  mountains  on  the  south  to  the  Laurentides  on  the  north,  and 
from  eastern  Ontario  and  Lake  Chan: plain  oa  the  ^ est  to  the  Gulf  of  St.  Lawrence. 
The  work  was  also  extended  to  the  sl(^)es  bordering  the  valley,  more  particularly  to 
those  on  the  south  side. 

I  left  Ottawa  on  June  12,  proceeding  to  Sherbrooke,  which  fwas  made  our  head- 
quarters for  about  two  months.  My  assistants  in  the  field  were  Messrs.  E.  G.  McMahon 
and  R.  M.  Chalmers,  two  college  students,  both  of  whom  rendered  me  good  service, 
and  besides  doing  other  work,  levelled  the  heights  of  a  large  number  of  the  marine 
shore  lines  from  the  lower  St.  Lawrence  westward  to  the  United  States  boundary  and 
the  province  of  Ontario. 

Li  1906-6-7  a  series  of  observations  was  carried  on  by  the  writer  in  southeastern 
Quebec,  and  measurements  were  made  of  the  altitudes  of  the  shore  lines  referred  to. 
These  are  described  in  a  report  published  in  1898*.  The  results  then  at  hand  were, 
however,  fragmentary,  but  at  subsequent  intervals  other  facts  have  been  added.  Before 
this  season  most  of  the  altitudes  had  been  measured  with  aneroid  barometers  only,  and 
consequently  were  more  or  less  inaccurate,  but  during  the  past  summer  my  two  assis- 
tants levelled,  with  spirit  level  and  rod,  the  whole  series  from  Rimouski  westward  to 
the  International  boundary  near  Lake  Champlain.  Very  full  and,  it  is  hoped,  accurate 
results  have  been  thus  obtained.  Photographs  of  a  nimiber  of  these  shore  lines  have 
also  been  taken. 

The  observations  made  thus  far  indicate  an  undulating  or  wavy  line  or  lines  in 
profile  throughout  the  whole  St.  Lawrence  valley  from  the  Gasp^  coast  westward,  with 
A  general  rise  in  the  same  direction.  A  series  of  three  of  these  shore  lines  usually 
occurs,  the  lowest  being  the  most  perfect^  the  middle  one  tolerably  continuous  and  ths 
uppermost  broken  and  denuded,  and  in  some  places  almost  entirely  obliterated.  These 
three  are  generally  found  together  above  the  margin  of  the  marine  plain,  which  may, 
perhaps,  also  be  called  a  shore  line.  Ascending  the  slope  from  the  margin  of  this  plain 
we  observe  the  first  and  second  of  the  shore  lines  referred  to  in  apparently  a  horizontal 
attitude  wherever  the  physical  conditions  have  been  favourable  for  their  formation. 
These  are  almost  always  in  a  good  state  of  preservation  and  can  be  followed  for  miles. 
The  third  or  highest  is  the  one  which  we  everywhere  levelled,  as  it  denoted  the  maxi- 
mum height  of  the  uplift,  though  the  two  lower  ones  have  also  been  measured  in  order 
to  ascertain  their  deformation  from  a  horizontal  attitude.  Taken  together  the  three, 
in  all  cases,  show  deformation,  and  as  pointed  out  in  the  rejwrt  cited,  with  an  increas- 
ing uplift  westward  till  we  reach  the  central  i)art  of  the  Eastern  Townships.      Thfe 

^Report  on  the  Surface  Geology  and  Auriferous    Deposits    of    Southern    Quebec,    Geol. 
Surv.  of  Can.,  Vol.  X  (new  series),  1898. 
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highest  point  they  attain  appears  to  be  in  Wolfe  and  Richmond  counties.  West  of 
this  they  descend  gradually  and  are  much  broken  up  before  reaching  the  International 
boundary.  No  attempt  has  been  made  to  trace  them  beyond  Canadian  territory  ; 
but  Baron  DeGeer,  a  Swedish  geologist,  fwhen  in  America  in  1891  measured  the  alti- 
tude of  a  shore  line  in  the  vicinity  of  St.  Albans,  Vt.,  and  foimd  it  to  be  658  feet 
above  sea  level. 

A  considerable  amoxmt  of  work  was  also  done  in  tracing  the  shore  lines  on  the 
north  side  of  the  St.  Lawrence  valley.  Here  they  are  much  more  irregular  and  broken 
than  on  the  south  side,  so  much  so  that  in  many  places  it  is  very  difficult  to  trace 
them  continuously  or  even  to  identify  them.  The  lowest  shore  lines  are,  of  course, 
best  preserved,  the  upi)er  ones  show  great  deformations,  and  in  many  places  are  en- 
tirely worn  away  by  denudation.  This  fact  would  seem  to  indicate  greater  oscillation 
than  on  the  other  side  of  the  valley.  A  tolerably  full  series  of  altitudes  has  been  ob- 
tained, however,  from  the  Saguenay  river  westward  to  Ottawa.  Owing  to  my  assis- 
tants having  to  leave  me  in  September,  and  to  other  causes,  observations  are  not  as 
complete  on  this  side  of  the  valley  as  on  the  other  side. 

The  changes  of  level  referred  to  in  connexion  with  these  shore  lines  miist  have 
taken  place  about  the  close  of  the  Pleistocene  period  or  during  the  movements  of  the 
land  which  raised  the  Leda  clay  and  Saxicava  sand  beds  above  sea  level.  The  deposits 
constituting  the  shore  lines  are  chiefly  sand  and  gravel,  similar  to  those  of  the  Saxi- 
cava sand  beds,  and  are  doubtless  of  the  same  age. 

A  report,  map  and  profile  of  these  shore  lines  is  in  course  of  preparation. 

THE   MARINE   PLAIN   OF   THE   ST.   LAWRENCE   VALLEY. 

The  plain  of  the  St.  Lawrence  valley  which  exhibits  everywhere  a  comparatively 
uniform  surface,  with  low  undulations  and  protruding  crystalline  hills,  does  not  every- 
where retain  the  same  contours  as  its  rocky  floor  beneath.  Stripped  of  the  covering 
of  surface  deposits,  the  inequalities  would  be  found  to  be  greatly  accentuated  and 
valleys  and  basins  would  appear  where  now  these  deposits  have  levelled  them  off  to  an 
apparently  horizontal  plain.  There  is,  however,  a  gradual  rise  from  the  St.  Law- 
rence river  outwards  towards  the  motintains  on  both  sides  of  the  valley,  besides  an 
increase  in  altitude  as  we  proceed  up  river  from  east  to  west.  Filled-in  ancient  river 
valleys  which  existed  before  the  present  ones  were  eroded  are  found  in  places,  and 
some  of  the  inequalities  in  the  rock  surface  of  the  valley  must  have  been  produced 
before  the  glacial  period,  as  boulder-clay  occurs  everywhere  in  the  depression  beneath 
Leda  clay  and  Saxicava  sand. 

The  limits  of  the  marine  area  designated  the  St.  Lawrence  valley  were  traced  on 
the  map  during  the  past  season  with  greater  accuracy  than  had  hitherto  been  at- 
tempted, and  the  character  and  distribution  of  the  marine  beds  were  studied  in  detail 
As  the  inequalities  of  the  surface  of  the  plain  referred  to  likewise  affect  the  borders 
and  slopes  on  either  side,  to  a  greater  or  less  extent,  and  these  are  consequently  seldom 
regular  or  horizontal  for  long  distances,  the  border  of  the  plain  is  often  interrupted 
or  broken.  Atmospheric  denudation  has  also  played  an  important  part  as  regards  the 
evolution  of  these  topographic  fdrms. 
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QLACIATION. 

The  glaciation  of  the  region,  though  carefully  studied  in  1895-98,  was  further 
examined  at  a  number  of  critical  points,  especially  on  the  south  side  of  the  valley,  and 
it  was  found  that  the  published  work  in  the  report  referred  to  is  substantially  correct. 
The  southern  and  southeastern  limits  of  the  Eastern  Townships  and  the  Notre  Dame 
moxintains  were  carefully  examined  for  evidences  of  glaciation,  but  no  new  data  were 
obtained  necessitating  a  change  of  view  from  the  conclusions  set  forth  in  the  pub- 
lished work.  It  was  found  that  at  only  a  few  places  did  ice  from  the  Laurentides  cross 
the  International  boundary,  and  then  only  in  the  passes  at  altitudes  not  exceeding 
1,600  to  1,800  feet. 

Abundant  traces  of  the  movements  of  the  earlier  Appalachian  or  northward- 
flowing  glaciers  were  observed.  In  the  townships  of  Shefford,  Brome,  &c.,  however, 
well  marked  striae  affording  evidence  of  a  westward  movement  were  noted.  The  ice 
which  produced  them  was  probably  a  part  of  the  Appalachian  system.  The  same  west- 
ward courses  were  seen  in  several  places  north  of  the  International  boxmdary  between 
Brome  lake  and  Lake  Champlain. 

Wherever  traces  of  Appalachian  and  Laurentian  glaciers  are  found  together  the 
accompanying  boulder-clay  falls  into  a  corresponding  two-fold  division;  that  produced 
by  the  former  is  always  the  underlying,  and  contains  only  boulder  from  local  rocks. 
The  overlying  boulder-clay  of  the  latter  glacier  on  the  other  hand  contains  a  consider- 
able proportion  of  material  derived  from  rocks  belonging  to  the  north  side  of  the  St. 
Lawrence,  i.e.,  from  the  Laurentide  hills,  and  is  found  overlapping  the  older  beds  as 
far  south  as  the  Notre  Dame  mountains,  and  is,  in  the  western  part,  carried  farther 
south  through  the  gaps  and  passes  of  the  hills  along  the  boxmdary  lina 
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THE  SERPENTINE  BELT  OF  THE  EASTERN  TOWNSHIPS. 

John  A.  Dresser. 

In  the  month  of  April,  I  received  instructions  from  the  Director  of  the  Qeological 
Survey  to  begin  an  examination  of  the  serpentine  and  allied  rocks  in  southern  Quebec, 
with  a  special  reference  to  their  economic  products — asbestus,  chromic  iron,  copper, 
talc,  antimony,  &c.  This  work  was  begun  on  May  3*.  The  serpentines  and  peridotites 
are  known  to  extend  with  more  or  less  continuity  from  the  Vermont  boundary  line 
to  Gasp€.  But  for  purposes  of  a  detailed  examination  it  was  found  necessary  to  begin 
with  the  portion  of  this  area  that  should  afford  the  best  facilities  for  a  thorough  in- 
vestigation. Accordingly,  after  a  preliminary  reconnaissance  of  the  southern  part  of 
the  field,  it  seemed  best  to  concentrate  the  first  season's  work  in  the  mining  district 
of  Thetford  Mines  and  Black  Lake,  where  the  deposits  of  asbestus  and  chromic  iron 
could  be  best  observed,  and  also  where  many  of  the  rock  structures  which  are  ^sential 
to  a  complete  investigation,  are  well  known.  Thus,  between  May  3  and  August  2,  my 
time  was  spent  in  an  examination  of  the  serpentine  belt,  between  IPIsraeli  and  East 
Broughton,  an  area  of  thirty  miles  in  length,  and  from  five  to  eight  in  breadth.  In 
this  time  about  eighty  mines,  prospects  and  mineral  occurrences  were  examined,  as 
well  as  the  natural  rock  exposures  of  the  whole  area.  During  the  months  of  June  and 
July  I  had  the  assistance  of  Mr.  Alex.  Maclean,  senior  student  in  geology,  Toronto 
University,  and  of  Mr.  R.  Randall  Rose,  student  in  the  Faculty  of  Applied  Science, 
in  the  same  institution.  Both  of  these  getrtlemen  proved  throughout  capable  workers 
and  careful  observers,  and  were  indefatigable  in  their  efforts  to  make  their  Work  effic- 
ient I  must  also  acknowledge  with  thanks  many  courtesies  received  from  the  owners 
and  managers  of  the  various  mines  in  the  district. 

GEOLOGY. 

The  rocks  of  the  serpentine,  or  peridotite,  belt  in  this  district  form  an 
intricate  complex.  The  oldest  rocks  are  a  series  of  slates  that  were  at  first  mistaken 
for  highly  altered  sediments,  but  careful  study  in  the  field  and  examination  of  several 
thin  sections  under  the  microscope  show  them  to  be  altered  volcanic  rocks  having  the 
general  composition  of  porphyrite.  It  is  possible  that  there  are  altered  sediments 
amongst  them,  but  this  has  not  yet  been  certainly  established.  Through  these  there 
has  been  intruded  the  serpentine-peridotite  which  contains  the  asbestus,  chromic  iron 
and  talc  of  the  district.  Associated  with  the  latter  are  the  granites,  whose  relation  to 
the  serpentine  in  point  of  age,  seems,  in  some  places,  to  have  been  contemporaneous, 
while  in  others  they  are  of  later  formation.  Besides  these  rocks  there  are  large  bodies 
of  diabase  of  yet  later  age.  This  rock  is  especially  characterized  by  strings  and  nodules 
of  epidote.  It  contains  the  pyrrhotite-chalcopyrite  deposits  of  Garthby  and  Lake 
Clapham,  in  this  district,  as  well  as  those  of  Bolton  and  Potton,  farther  to  the  south. 
This  diabase  cuts  sediments  of  Trenton  age  at  Mount  Orford,  and  thus  indicates  a 
comparatively  late  period  of  intrusion.  In  crossing  this  igneous  belt,  four  separate 
bands  of  breccia  are  found,  the  largest  of  which  is  a  quarter  of  a  mile  in  width.    The 
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matrix  is  a  volcanic  rock  of  medium  basicity,  either  porphyrite  or  an  acid  diabase.  It 
contains  abundant  fragments  of  all  the  other  rocks  of  the  district,  and  appears  within 
the  diabase  or  peridotite,  or  between  diabase  and  Oambro-Silurian  sediments. 

All  the  rocks  of  the  district  have  been  much  deformed  by  regional  metamorphism, 
and  hence  have  been  intruded  before  the  completion  of  the  Appalachian  uplift,  or  pre- 
vious to  Permo-Caiboniferous  time. 

The  principal  part  of  the  investigation  of  these  rocks  was  applied  to  the  ore  de- 
posits, which  can  only  be  treated  in  an  extended  report.  In  general  it  may  be  said  that 
the  chromite  occurs  largely  as  a  primary  segregation  from  the  original  magma,  and 
was  thus  the  first  mineral  of  this  rock  series  to  be  formed.  The  asbestus,  on  the  other 
hand,  has  been  the  last  or  latest  mineral  to  be  formed.  It  seems  to  have  resulted  from 
the  alteration  of  bands  of  peridotite,  rich  in  olivine,  in  which  the  metamorphism  has 
been  farthest  advanced.  The  peridotite  mass  has  been  reduced  to  serpentine  with  the 
exception  of  5  to  10  per  cent  of  pyroxene,  but  along  joint  planes  and  fracture  crevices 
the  alteration  to  serpentine  has  become  complete,  and  in  its  final  stage  the  asbestus  has 
been  deposited  within  these  joint  or  fracture  crevices.  To  describe  these  occurrences 
in  detail,  however,  further  investigation,  and  an  extended  report,  are  necessary. 
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SURVEYS  IN  SOUTHERN  NEW  BRUNSWICK. 

Dr.  B.  W.  ElU. 

The  changes  made  during  the  summer  of  1906  in  the  geological  position  of  the 
Perry  sandstone  formation,  through  the  finding  of  Devonian  plants  in  these  beds  on 
Kennebecasis  island  and  elsewhere,  by  which  they  were  transferred  from  the  Lower 
Carboniferous  to  the  underlying  formation  or  system,  necessitated  a  revision  of  the 
geological  formations  included  in  the  Devonian  and  Lower  Carboniferous,  from 
Lepreau  on  the  west,  to  the  eastern  shores  of  Westmorland  county.  During  the  past 
season  thia  has  been  nearly  completed,  and  such  separation  of  the  red  conglomerates  and 
shales  of  the  lower  part  of  the  Perry  and  the  grey  fossiliferous  sandstones  and  shales 
of  ilie  upper  portion,  from  the  limestone,  gypsum  and  other  sediments  of  the  Lower 
Carboniferous  has  been  made  as  closely  as  possible.  These  changes  include  a  con- 
siderable portion  of  the  province  south  of  the  Kennebecasis  valley  and  the  line  of 
the  Intercolonial  railway  between  St.  John  and  Sackville. 

In  addition  some  time  was  spent  in  more  closely  outlining  the  areas  of  Cambrian 
rocks  to  the  east  of  St.  John  city. 

Among  other  changes  which  have  thus  been  made  in  the  geology  along  the  north 
side  of  the  Bay  of  Fundy  is  the  transference  of  considerable  areas  of  shales,  con- 
glomerates and  sandstone,  extending  from  the  vicinity  of  Black  river  to  -Melvin 
beach,  about  seven  miles  east  of  St.  Martin.  On  the  published  map  these  were  in 
I>art  assifirned  to  the  horizon  of  the  Millstone-grit,  and  in  part  to  the  Lower  Car- 
boniferous; while  to  the  north  and  east  of  St.  Martin  the  areas  so  coloured 
were  found  to  belong  in  large  part  to  the  Triassic.  Thus  the  conglomerates 
of  McCoy  head,  east  of  Black  river,  were  recognized  as  a  part  of  the  Perry  conglomer- 
ates, beneath  which  in  the  direction  of  Gardiner  creek  they  were  underlaid  by  a  series 
of  red  and  grey  shales  and  sandstones  that  are  apparently  continuous  downward  and 
should  fill  a  gap  which  on  the  east  side  of  St.  John  harbour  appears  to  occur  between 
the  Perry  outlier  of  that  place  and  the  underlying  Mispeck  formation.  Some  portions 
of  the  grey  beds  along  this  shore  contain  plant  stems  which  will  require  careful  study 
later.  Most  of  these  sediments  are  highly  inclined,  showing  the  presence  of  faults  and 
folds.    In  this  work  I  was  assisted  by  Dr.  G.  F.  Matthew,  of  St.  John. 

Thence,  continuing  the  work  eastward  to  St.  Martin,  similar  rocks  were  observed 
at  many  places,  both  along  the  coast  and  inland,  till  the  old  rocks  of  the  coastal  range 
were  met,  the  upper  grey  beds  containing  fossils  similar  to  those  found  in  the  grey 
beds  of  Kennebecasis  island,  where  they  directly  overlie  the  red  Perry  beds. 

At  St.  Martin  the  Triassic  formation  was  greatly  extended.  The  soft  red  sand- 
stones and  pebble  conglomerates  of  the  shore  were  found  to  be  overlaid  by  a  series  of 
reddish  beds  having  a  uniform  northerly  dip  for  nearly  two  miles.  This  dip  is  re- 
versed to  the  south  shortly  before  reaching  the  older  mountain  rocks.  In  places,  the 
Triassic  sometimes  rests  upon  the  grey  beds  of  the  Devonian,  and  the  presence  of  a 
well  defined  syncline  is  recognized.  Plant  stems  were  occasionally  seen,  but  no  collec- 
tions of  these  were  made. 
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Farther  east,  on  the  shore  of  Albert  county,  as  at  Point  Wolf,  and  at  Owls  head, 
east  of  Alma  village,  the  rocks  are  in  part  red  conglomerate  of  the  Perry  formation. 
They  here  form  a  syncline  in  which  the  grey  plant-bearing  beds  are  well  seen,  and  upon 
these  are  small  unconformable  outcrops  of  generally  reddish  Lower  Carboniferous 
sediments  with  which  are  associated  areas  of  gypsimi.  In  the  grey  portion  of  the  Perry 
at  this  place  is  a  great  abundance  of  plant  remains  which  should  furnish  excellent 
material  for  the  collector.  The  Perry  rocks  as  a  rule  are  highly  inclined,  and  in 
places  contain  fossil  tree  trunks. 

At  Cai>e  Enrage  the  red  and  grey  beds  of  the  Perry  are  also  well  exi)osed.  The 
grey  beds  abound  in  plant  remains,  and  the  strata  are  generally  highly  inclined,  in 
places  reaching  the  verticaL  The  underlying  beds  are  mostly  red  marls  which  lie 
between  the  grey  and  the  coarse  red  conglomerate  of  the  Perry.  The  central  part  of 
this  basin  around  Germantown  lakes  shows  an  unconformably  overlying  series  of 
Lower  Carboniferous  conglomerate  with  marly  shales,  which  in  places  hold  small 
deposits  of  gypsimi.  The  Devonian  rocks  occupy  most  of  the  area  between  the  Pre- 
Cambrian  hills  to  the  north  and  the  shores  of  the  Bay  of  Eimdy,  and  eastward  they 
extend  to  Grindstone  island  and  Mary  point,  where  large  quarries  in  grey  and  brown 
sandstone  were  at  one  time  worked  extensively.  Most  of  the  rocks  in  this  area 
between  the  bay  and  the  mountain  range  to  the  north,  are  somewhat  sharply  folded. 
East  of  Albert  village  the  Devonian  rocks  continue  along  the  flank  of  the  Caledonia 
mountain  to  Shepody  mountain,  and  it  is  i)088ible  that  the  conglomerate  of  the  latter 
represents  a  large  outlier  of  the  Perry  conglomerate,  since  in  no  part  of  the  recognized 
Lower  Carboniferous  have  any  such  masses  of  these  conglomerates  been  observed. 
Along  its  soi!ithem  flank  also  there  are  several  outcrops  of  limestone  and  gypsum  with 
red  shales  of  the  overlying  formation. 

Crossing  the  mouth  of  the  Petitcodiac  river  to  Cape  Maringouin  the  red  marls 
and  grey  sandstone  of  the  Upper  Devonian  again  api)ear  with  high  dips,  and  are  over- 
laid unconformably  by  deposits  of  gypsum  at  what  is  known  as  Pink  ledge,  on  the 
west  side  of  the  peninsula.  Similar  beds  api)ear  farther  north  on  the  roads  to  Sack- 
ville  and  Dorchester,  occasionally  with  nearly  vertical  dips.  These  are  sometimes  over- 
laid by  grey  sandstone  of  Millstone-grit  age,  and  sometimes  by  sediments  belonging  to 
the  Upper  Carboniferous  formation. 

The  series  of  bituminous  sediments  usually  known  as  the  '  Albert  shales '  extends 
through  Albert  and  eastern  Westmorland  and  is  a  portion  of  the  Upper  Devonian, 
resting  in  places  on  the  red  beds  of  the  Perry,  and  affected  by  the  *ame  disturbance 
that  is  seen  genially  throughout  the  Upper  Devonian  of  this  area. 

Along  the  valley  of  the  Kennebecasis  bay  and  river  the  Perry  conglomerates  and 
upper  shales  are  continuous  from  Kennebecasis  island  past  Hampton  to  beyond  Sussex. 
South  of  this  place,  along  the  valley  of  Trout  creek,  as  far  as  the  mountains  south  of 
Waterford  village,  the  hills  of  Dutch  valley  are  for  the  most  part  made  up  of  over- 
lying Lower  Carboniferous  sandstone  and  conglomerate,  beneath  which  occasional 
anticlines  of  the  Devonian  outcrop  along  the  river  valleys.  In  this  area  the  Albert 
shales  are  seen  at  a  number  of  points,  and  they  have  been  traced  almost  continuously 
from  a  point  a  couple  of  miles  north  of  Hampton  village  into  Westmorland  county, 
though  occasionally  concealed  by  the  overlying  Lower  Carboniferous  beds. 

In  addition  to  the  areas  thus  described,  several  outliers  which  rest  upon  Pre- 
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Cambrian  rocks  and  were  formerly  regarded  as  of  Lower  Carboniferous  age  were 
examined,  and  were  also  found  to  be  of  Perry  age. 

To  the  west  of  St  John  city  the  geology  of  Pisarinco  peninsula  was  revised.  It 
was  found  that  Devonian  beds  from  the  base  of  the  Bloomsbury  to  the  Mispeck  are 
represented,  and  that  the  formation  is  much  more  extensive  than  was  at  one  time  sup- 
posed. These  sediments  are  broken 'up,  and  in  places  highly  altered  by  intrusive 
masses  of  diabase  and  rhyolite.  Much  of  the  Devonian  in  this  district  as  well  as  east 
of  St.  John  is  highly  altered,  the  shales  assuming  the  aspect  of  schists  and  the  Dadoxy- 
Ion  sandstone  becoming  a  true  quartzite. 

In  Carleton  county  certain  areas  of  reddish  conglomerate  with  gr^  sandstone 
and  shale,  which  appear  to  the  north  of  Woodstock  and  thence  extend  across  the  St. 
John  river  south  of  Hartland,  were  re-examined,  and  were  found  to  belong  to  the  Perry 
formation,  the  grey  beds  of  the  upper  portion  being  also  foesiliferous.  It  is  ako 
possible  that  a  portion  of  the  large  Tobique  outlier  may  belong  to  the  Perry,  but  time 
and  weather  conditions  did  not  permit  of  a  dose  examination  of  this  area. 

The  general  outlines  of  the  Cambrian  rocks  were  not  materially  altered  from 
those  laid  down  on  the  published  geological  map  of  southern  New  Brunswick.  In 
several  places  the  lowest  division  of  this  system,  known  as  the  Etcheminian,  was  indi- 
cated, but  the  formation  is  too  thin  to  be  correctly  delineated  except  on  a  large  scale 
map.  The  areas  best  defined  are  those  known  as  Division  2,  which  is  in  places  highly 
fossiliferous,  consisting  of  gi^jByish  and  dark  shales  with  quartzite  bands.  Division  8 
is  seen  chiefly  in  the  southern  part  of  St.  John  city.  The  determination  of  the  fossils 
obtained  from  the  several  divisions  has  been  made  by  Dr.  G.  F.  Matthew,  and  the 
results  have  been  published  in  the  Transactions  of  the  Royal  Society  of  Canada  from 
time  to  time,  as  well  as  elsewhere. 
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THE   TIN-BEARING   LOCALITY   AT   NEW   ROSS,  N.S. 
ft  A.  Young, 

The  field-work  of  the  past  season  was  devoted  to  an  attempt  to  form  some  general 
conception  of  the  igneous,  geological  history  of  New  Brunswick  and  Nova  Scotia. 
Though  the  results  obtained  are  not  available  for  immediate  publication,  considerable 
material  for  study  was  accimiulated.  Nimierous  traverses,  largely  over  igneous  rocks, 
were  made  in  the  two  provinces,  more  particularly  along  the  shores  of  Ohaleur 
bay,  through  the  Shepody  mountains  and  in  the  vicinity  of  St  John  city,  in  New 
Brunswick;  across  the  Cobequid  hills  and  near  Arisaig,  in  Nova  Scotia,  and  in 
the  northeastern  part  of  Cape  Breton. 

A  brief  visit  while  accompanying  Mr.  R.  A.  A.  Johnston,  of  this  staff,  was  paid 
to  the  locality  of  the  reported  discovery  of  tin  ore  in  Nova  Scotia,  near  New  Ross, 
about  sixteen  miles  inland  from  Mahone  bay,  on  the  Atlantic  seaboard.  The  results 
of  a  very  short  examination  seemed  to  indicate  that  the  cassiterite  occurs  as  an  acces- 
sory constituent  in  a  pegmatitic  mass  within  a  body  of  light-coloured,  mediimi-grained 
muscovite  granite.  At  the  point  of  discovery  a  pit  twenty  feet  deep  had  been  sunk 
in  the  pegmatite,  but  when  visited  was  filled  with  water.  A  certain  amount  of  strij)- 
ping  in  the  immediate  neighbourhood  had  fcdled  to  disclose  further  outcrops  of  the 
tin-bearing  body,  which  seems  to  be  of  the  nature  of  an  irregular,  acid  schlieren, 
closely  connected  in  origin  with  the  containing  muscovite  granite.  The  pegmatite 
mass  varies  in  grain,  and  in  places  is  very  coarse,  with  large  quartz  crystals  at  times 
a  foot  or  more  long,  and  embedded  in  kaolin  or  decomposed  feldspar.  Various  boron- 
and  fluorine-bearing  minerals  and  others  containing  rarer  elements  have  been  re- 
covered from  the  pegmatite  and  surrounding  granite.  The  amount  of  tin  present 
does  not  api)ear  to  have  been  accurately  determined,  and  is  doubtless  small. 

The  light-coloured  muscovite  granite  with  which  the  cassiterite-bearing  pegmatite 
is  associated,  was  seen  at  a  number  of  points  in  the  neighbourhood  and  appears  to  be 
cutting  a  coarser-grained,  biotite  granite  like  the  variety  that  throughout  the  eastern 
portion  of  Nova  Scotia  penetrates  the  gold-bearing  sedimentary  series.  The  more 
common  biotite  granite  is  usually  rich  in  the  dark  mica  and  frequently  is  porphyritic 
with  large  crystals  of  feldspar  often  an  inch  in  length. 

In  the  neighbourhood  of  New  Ross,  various  pegmatitic  bodies,  areas  of  fluorite- 
bearing  granite,  &c.,  have  been  reported  and  are  possibly  connected  with  the  muscovite 
granite.  From  information  obtained  it  seems  probable  that  the  muscovite  granite  with 
which  the  tin  occurs  at  New  Ross,  or  a  similar  rock,  is  rather  widely  distributed 
through  the  granitic  regions  of  eastern  Nova  Scotia.  It  is  thus  possible  that  in  some 
places  they  may  be  found  to  be  tin-bearing,  probably  as  at  the  original  locality,  in 
coarse-grained  veins  and  irregular  bodies. 


Digitized  by 


Google 


78  OEOLOOICAL  SURVEY 

7-8  EDWARD  VII.,  A.  1908 
LUNENBURG  COUNTY,  NOVA  SCOTIA. 

E.  Rodolphe  Faribault. 

Mr.  Faribault  was  engaged  at  headquarters  from  October  10,  1906,  until  June 
19,  1907,  when  he  left  for  Nova  Scotia  to  resume  his  work  in  the  field;  he  returned 
to  Ottawa  on  October  12,  1907. 

Office  Work. 

While  in  the  office  he  completed  for  publication  the  manuscript  covering  the  map- 
Bheets  of  Prospect,  Halifax  City,  Waverley,  Ehnsdale,  Windsor,  Ponhook  Lake,  St. 
Margaret  Bay  and  Tancock  Island.  The  Prospect  and  Ehnsdale  sheets  have  since  been 
published  and  the  others  are  in  course  of  publication.  A  new  feature  brought  out  on 
these  sheets  is  the  marking  in  feet  above  sea-level  of  elevations  of  land,  lakes  and 
water-falls,  which  will  certainly  be  appreciated  and  should  prove  useful,  especially 
in  estimating  the  water-powers  available  in  the  vicinity  of  Halifax,  Windsor  and  the 
several  mining  camps  of  that  region. 

A  special  plan  of  the  Brookfield  gold  district,  on  the  scale  of  250  feet  to  one  inch, 
was  also  completed  and  is  now  being  engraved.  The  plan  of  Malaga  gold  district  has 
been  published.  These  two  plans  complete  the  publication  of  26  plans  of  the  moat 
important  gold  districts  of  the  province  which  will  be  included  in  a  general  report  on 
the  gold  fields,  to  be  issued  this  coming  year. 

Mr.  Faribault  was  assisted  in  the  office  part  of  the  time  by  Mr.  E.  0*Farpell  in 
the  compilation  of  the  inch-mile  manuscript  map  from  the  surveys  made  a  f^w  yeaio 
ago.  The  compilation  has  now  been  carried  as  far  west  as  the  Halifax  and  Southwest- 
em  railway,  along  La  Have  river,  and  north  to  the  old  Annapolis  road,  and  it  is  hoped 
that  by  next  spring  the  office  work  will  have  caught  up  to  the  field  woric.  These  maps 
are  of  immediate  importance  to  the  province,  and  their  publication  is  now  being  pressed 
forward. 

Field  Work. 

Of  the  field  work  accomplished  in  Nova  Scotia  during  the  summer  of  1907,  Mr. 
Faribault  reports  as  follows: — 

My  instructions  for  the  past  summer^s  work  were  to  complete  the  structural  geology 
of  the  gold-bearing  rocks  extending  along  the  coast  from  Chester  to  Bridgewater,  and 
to  make  a  special  examination  of  the  mineralized  dikes  of  the  New  Ross  granite  region, 
where  tin  ore  and  other  valuable  minerals  have  recently  been  discovered,  in  order  to 
prepare  for  publication  the  New  Ross,  Chester  Grant  and  Mahone  Bay  map  sheets. 
The  last  two  sheets  were  completed  but  the  New  Ross  sheet  could  not  be,  on  account 
of  the  exceptionally  wet  weather  experienced  the  greater  part  of  the  time,  as  well  as 
the  complicated  nature  of  the  structure  of  the  gold-bearing  rocks  and  the  scarcity  of 
the  rock  exposures,  necessitating  many  more  exploratory  surveys  to  get  the  necessary  . 
data. 

In  accordance  with  instructions  received,  I  left  Ottawa  with  Mr.  F.  O'Farrell  on 
June  19,  1907,  for  Mahone  Bay,  Nova  Scotia,  where  I  was  joined  by  my  two  other 
assistants  Messrs.  J.  McG.  Cruickshank  and  D.  S.  Mcintosh,  B.A.Sc.  Mr.  Mdntoah 
had(  already  preceded  me  by  going  to  New  Ross  three  weeks  earlier  to  observe  and  help 
if  possible,  in  the  developments  being  made  on  the  John  Reeves'  tin  deposit. 
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Mr.  OTarrell  was  engaged  the  greater  part  of  the  summer  in  making  the  surveys 
and  taking  the  levels,  with  the  transit  and  stadia,  of  160  miles  of  railways  and  main 
roads  which  are  to  be  used  as  control  lines  to  lay  down  the  surveye  already  made  in 
Lunenburg  and  Queens  counties,  and  to  work  out  the  elevations  of  hills,  valleys,  lakes 
and  water-falls. 

Carboniferous  Limestone  and  Oypsum, 

The  field  work  consisted  principally  in  completing  the  revision  of  the  structural 
geology  of  the  gold-bearing  rocks  lying  along  the  Atlantic  coast  from  Chester  to  Bridge- 
water  and  extending  inland  to  the  granite  boundary,  and  in  mapping  out  a  succession 
of  narrow  deposits  of  limestone  and  gypsum  of  Lower  Carboniferous  age  stretching 
out  irregularly  along  the  shore  and  over  some  inner  islands,  from  Chester  basin  to 
Mahone  bay. 

A  heavy  mantle  of  glacial  drift  covers  a  great  part  of  the  rocks  along  the  shore 
and  for  a  certain  distance  inland,  so  much  so,  that  gypsum  was  seen  only  in  one  place, 
on  the  southwest  shore  of  GToat  island,  and  the  shell  limestone  could  be  observed  only 
on  Goat,  Sheep  and  Stephen  islands.  The  presence  of  these  deposits  in  that 
locality  was  totally  ignored  by  the  inhabitants  of  the  place,  and  may  prove  a  source 
of  profit  now  that  they  have  been  made  known.  They  can  be  made  out,  however,  by 
the  symmetrical  and  circular,  inverted,  funnel-shape  pot-holes,  often  attaining  twenty 
feet  in  depth,  which  indicate  the  presence  of  gypsum,  and  by  the  irregular,  hummocky, 
broken  ground  and  the  peculiar  dark  and  luxuriant  vegetation  which  characterize  the 
limestone  deposits. 

Bits  of  bituminous  coal  handed  to  me  were  reported  to  have  been  found 
at  Barkhouse  mill  and  The  Narrows,  in  Lower  Carboniferous  areas.  A  few 
prospecting  pits  were  sunk  at  these  places  to  depths  of  twenty  to  sixty  feet,  but 
without  reaching  bed  rock.  It  is  quite  possible  thalr  small  seams  of  coal  might  occur 
in  that  formation,  as  they  have  been  found  in  many  other  localities  in  similar  rocks 
in  Nova  Scotia,  but  it  is  very  doubtful  if  they  would  be  of  sufficient  thickness  to  be 
of  economic  importance.  Moreover,  it  is  not  certain  that  the  coal  was  carried  there 
by  natural  agency. 

Oold'hearing  Bochs. 

On  account  of  the  close  and  intimate  relation  existing  between  the  occurrence  of 
the  gold-bearing  veins  and  the  anticlinal  folds,  it  is  of  the  greatest  practical  imi)ort- 
ance  that  the  structure  of  the  anticlines  and  synclines,  the  dislocations  and  faults, 
should  be  well  defined  on  the  map  sheets  and  sections,  in  order  to  help  and  encourage 
intelligent  research  in  new  districts  where  rich  gold  float  has  been  found,  and  also  to 
guide  in  the  development  of  mines  that  are  in  operation.  In  view  of  the  economic  and 
scientific  importance  of  the  structural  geology  great  pains  were  devoted  to  it.  In  many 
cases  to  arrive  at  a  satisfactory  solution  the  same  locality  had  to  be  repeatedly  ex- 
amined and  surveyed,  especially  along  the  shore,  in  the  vicinity  of  Mahone  bay,  where 
the  rocks  are  concealed  by  extensive  accumulations  of  glacial  drift  and  the  exposures 
are  scarce.  The  difficulty  is  still  increased  by  a  strong  development  of  the  slaty 
cleavage  which  is  sometimes  so  much  pronounced  as  to  obscure  and  often  obliterate  the 
planes  of  stratification.  I  have  much  pleasure  in  acknowledging  that  the  successful 
carrying  out  of  this  work  is  in  no  small  measure  due  to  the  energy  and  zeal  displayed 
by  my  assistant,  Mr.  Cruickshank. 
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The  gold-bearing  rocks  of  the  region  examined  have  been  forced  into  a  succession 
of  folds,  almost  parallel  to  each  other,  bearing  a  general  northeasterly  and  south- 
westerly course.  A  detailed  description  of  the  structure  of  these  folds  and  the  faults 
affecting  them  could  not  be  followed  intelligently  unless  accompanied  by  a  map  and 
would  be  too  lengthy  for  this  report;  it  must,  therefore,  be  deferred  until  a  complete 
report  is  published  with  the  maps. 

The  greatest  width  of  the  gold-bearing  rocks  in  the  area  examined,  measured  at 
right  angles  to  the  folding,  is  forty  miles  along  a  straight  line  drawn  from  Cross 
island  at  the  entrance  of  Lunenburg  bay,  to  Dalhousie  road.  A  cross-section  made 
along  that  line  would  give  eleven  major  anticlines  and  as  many  syndines,  and  a  few 
other  minor  folds.  Of  the  eleven  anticlines,  five  are  in  the  slate  or  upper  division  of 
the  gold-bearing  series  which  are  generally  not  gold-producing,  and  six  have  brought 
up  to  the  surface  the  quartzite  (  '  whin ' )  of  the  lower  gold-producing  division  of  the 
gold-bearing  rocks.  In  the  area  under  study  four  gold  districts  have  been  opaned  on 
four  distinct  anticlines;  they  are  Spondo,  Blockhouse,  Indian  Path  and  The  Ovens, 
and  of  these  Blockhouse  has  been  by  far  the  most  productive.  Detailed  reports  on  these 
districts  must  be  deferred  until  the  surveys  are  all  plotted  and  compiled. 

At  Gentry,  often  wrongly  called  Centre,  several  large  blocks  of  quartz  sprinkled 
with  gold  have  been  found  the  last  few  years  between  Dares  lake  and  the  main  road 
leading  from  Lunenburg  to  Bridgewater,  three  miles  out  from  the  former  town,  and 
much  prospecting  has  been  done  to  find  the  vein  in  situ,  but  until  now  without  success. 
There  is  very  little  daubt  that  this  float  comes  from  the  anticline  passing  immediately 
north  of  Dares  lake,  where  the  quartzites  of  the  lower  division  have  been  brought  up 
on  a  broad  elliptical  dome,  three  miles  long  by  one  mile  wide,  which  is  completely  s\ir- 
rounded  and  overlaid  by  the  slates  of  the  upper  division,  and  exhibits  a  structure  very 
similar  to  that  of  the  Caribou  gold  district.  Much  prospecting  was  done  by  Walter  H. 
Prest  to  the  north  of  the  float,  on  the  south  limb  of  the  quartzite  dome,  and  several 
interbedded  veins  were  discovered,  but  no  gold  was  found  in  the  veins  or  the  drift, 
showing  that  the  gold-bearing  vein  is  further  south.  It  will  probably  be  found  to  occur 
in  the  slate,  near  its  contact  with  the  quartzite,  where  the  maximum  amount  of  move- 
ment and  fissuring  should  have  taken  place,  and  it  may  cut  the  stratification  at  a  slight 
angle,  like  the  famous  Lake  lode,  which  was  worked  at  Caribou  to  a  vertical  depth  of 
over  one  thousand  feet. 

An  examination  was  also  made  of  the  places  where  gold  was  reported  to  have  been 
found,  and  in  nearly  every  case  they  proved  to  be  on,  or  in  close  proximity  to,  an 
anticline.  The  knowledge  acquired  in  the  study  of  the  geological  structure  of  the 
region  often  led  to  useful  and  practical  information  regarding  the  mineral  deposits 
visited  and,  wherever  possible,  this  was  furnished  on  Ae  spot  directly  to  those  en- 
titled to  it.  In  this  manner  much  benefit  is  often  derived  from  the  work  aocom- 
plished  in  the  field  which  is  not  made  public,  for  the  results  may  not  possess  general 
interest  and  perhaps  do  not  appear  in  the  reports. 

New  R088  Tin  Deposits, 

The  boundary  line  between  the  gold-bearing  rocks  and  the  granite  was  carefully 
traced  from  Goat  lake,  on  the  shore  of  Mahone  bay,  to  Dalhousie  road.  As  stated  above, 
it  was  found  impossible  to  complete  this  summer  the  revision  of  the  granite  area  ex- 
tending to  the  north.    On  account,  however,  of  the  importance  of  the  recent  discovery 
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of  tin  ord  and  other  valuable  minerals  in  the  granite  at  New  Hose,  a  few  days  were 
siient  in  Ae  examination  of  these  deposits.  This  being  the  first  discovery  of  tin  ore 
in  anything  like  economic  quantities  made  in  aih^  in  Canada,  it  might  be  opportune 
to  record'  it  here  in  detail. 

'  As  early  as  1868  tin  is  reported  by  Professor  How  to  have  been  found  at  Tangier 
by  Wl  Barnes,  in  a  sand  composed  of  quarts  and  decomposed  feldspar,  and  Dr.  E. 
Gilpin  also  obtained  it  in  panning  gold  in  the  same  locality.  It  was  also  reported  at 
Shelbume,  by  J.  Oampbell,  at  Rawdon,  by  Harry  Piers,  and  at  Country  Harbour  and 
Malaga.    iSuch  finds  were  all  connected  with  drift  material. 

In  1903,  the  writer  surveyed  geologically  the  New  Ross  region  and  reported  in 
the  Summary  Report  for  that  year  the  occurrence  of  pegmatite  dikes  bearing  minerals 
of  economic  value,  and  recommended  the  locality  as  a  promising  field  for  prospecting. 

In  the  Sununary  Report  for  1906,  a  reference  is  again  made  to  the  ore-bearing 
character  of  the  granites  of  that  region,  and  to  a  report  that  tin  ore  had  been  found 
by  Charles  Keddy,  at  Lake  Ramsay.  But  this  find  could  not  be  verified,  as  samples 
brought  then  from  that  locality  and  examined  for  tin  proved  to  be  only  minute  crystals 
of  zinc  blende. 

Mr.  Harry  Piers,  curator  of  the  Provincial  Museum,  accompanied  by  Mr.  M.  H. 
McLeod,  visited  the  locality  in  November,  1903,  and  reports  (Report,  Dept  of  Mines, 
Nova  Scotia,  1906,  p.  91)  that  the  presence  of  pieces  of  quartz  crystals,  on  the  surface, 
led  John  Reeves,  the  owner  of  the  land,  and  Benjamin  Meister,  to  dig  a  small  pit  in 
wood  land  a  short  distance  southwestward  of  Mr.  Reeves'  house;  the  site  of  the  pit 
being  about  three-eighths  of  a  mile  south  of  the  Dalhoiisie  road,  and  three  miles  west 
of  New  Rosa,  Lunenburg  county,  N.S.  In  digging  this  pit,  kaolin  and  large  crystalar 
of  quartz  were  encountered,  with  which  was  associated  some  purplish-black  fiuorite. 

Charles  Keddy,  of  Lake  Ramsay,  who  had  been  prospecting  for  tin  ore  in  that 
neighbourhood  for  some  years,  in  examining  Mr.  Reeves'  prospect,  found  a  dark 
mineral  which  he  brought  to  Halifax  in  the  middle  of  October,  and  this,  on  examina- 
tion, proved  to  be  cassiterite,  the  tin  oxide.  The  property  was  thereupon  taken  up  on 
Octo'ber  22,  under  licence  to  search,  by  John  Reeves,  Benjamin  Meister,  Charles  Keddy 
and  E.  E.  Bishop. 

Last  winter  samples  of  ore  from  the  Reeves'  prospect  were  received  at  different 
times  by  the  Survey,  and  upon  examination  by  Mr.  Johnston  they  proved  to  contain, 
besides  cassiterite,  scheelite  and  wolf ramite^  two  valuable  ores  of  tungsten,  also  ambly- 
gonite,  an  ore  of  lithium  new  to  Canada,  and  other  less  important  minerals. 

Early  last  spring  M.  J.  O'Brien  and  Neil  A.  King  acquired  an  interest  in  the 
property  and  the  latter  took  charge  of  the  development  work. 

On  the  first  of  June,  my  assistant,  Mr.  Mcintosh,  was  sent  to  New  Ross,  where 
he  remained  three  weeks  to  observe  the  development,  and  to  examine  and  collect 
samples  while  the  shaft  was  being  sunk.  The  New  Ross  deposits  were  again  visited  in 
August  by  the  writer,  in  S^^mber  by  Mr.  Mcintosh,  in  October  by  Mr.  R  A.  A. 
Johnston,  and  in  November  by  Mr.  Johnston  and  Dr.  Young.  The  material  taken  out 
was  thus  closely  examined  by  officers  of  the  Survey  as  the  development  progressed ;  a 
large  number  of  specimens  were  collected  and  sent  to  the  laboratory  of  the  mineralogist 
for  determination,  and  the  operators  were  kept  informed  as  to  the  nature  and  value  of 
the  ore  extracted.    Mr.  Johnston  has  not  yet  completed  his  laboratory  work,  but  his 
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report  will  be  pij^blished  shortly  and  should  prove  very  valuable  to  those  interested,  bb 
several  of  the  minerals  discovered  may  prove  of  even  more  economic  value  and  im- 
portance than  cassiterite.  From  the  results  of  Mr.  Johnston's  determinations  up  to 
date,  the  following  minerals  have  been  fotind  to  occur  in  the  granites  at  New  Boss: 
cassiterite,  monasite,  one  of  the  columbite  minerals,  dorangite,  amUygonite,  a  HthiimL 
mica  probably  lepidolite,  wolframite,  scheelite,  hubnerite,  molybdenite,  sine  blende, 
beryl,  ai>atite,  tourmaline,  fluorite,  pyrolusite,  manganite,  limonite,  hematite,  mag- 
netite, siderite,  bismuthinite,  argentiferous  galena,  copper,  iron  and  aisenioal  i^tes, 
kaolin  and  &e-clay,  crystals  of  black  smoky  quarts,  large  crystals  of  white,  smoky 
quartz,  some  of  which  measured  twenty-seven  inches  long  by  ten  inches  thiek.  It  may 
be  remarked  that,  of  these  minerals,  amblygonite  and  durangite  are  new  to  Canada; 
monazite  and  columbite  are  ores  of  rare  metals  used  in  the  manufacture  of  the  Nexst 
electric  lamps;  lepidolite  and  amblygonite  are  valuable  ores  of  lithium;  wolframite, 
scheelite  and  hubnerite  are  the  three  ores  of  tungsten  used  to  harden  steel;  molybdenite 
and  bismuthinite  are  also  used  in  certain  alloys;  and  clear,  unflawed  beryl  crystals 
are  precioua  stones. 

At  the  time  of  my  visit,  on  August  7,  the  King  pit  on  the  Beetes'  tin  deposit  was 
eighteen  feet  deep,  and  measured  twelve  feet  long  by  ten  feet  wida  The  deposit  is  a 
pegmatitic  segregation  in  the  ordinary  light  grey  granite  of  that  region.  It  is  com- 
posed of  crystalline  masses  of  feldspar  enclosing  very  large  crystala  of  smckj  quarts 
with  a  little  mica  and  other  associated  minerals,  included  in  the  list  given  above.  The 
feldspar  constitutes  the  greater  part  of  the  dike.  The  large  quarts  crystals,  the 
fluorite,  the  tin  ore  and  other  associated  minerals  occur  chiefly  in  zones  about  the 
middle  of  the  dike,  in  feldspar  generally  much  decomposed.  There  is  no  well  defined 
foot  or  hanging  wall.  The  strike  of  the  dike  is  N.  66^  E.,  and  the  dip  is  to  the  north- 
west and  varies  from  76**  at  the  surface  to  60**  at  the  bottom  of  the  pit  At  the  out- 
crop the  dike  was  about  eight  feet  in  wid^  and  twelve  feet  in  length,  but  the  develop- 
ment shows  that  at  one  end  at  least  it  extends  farther  to  the  northeast  under  a  cap 
of  granite.  The  deposit  appears  to  be  what  is  often  called  by  miners  a  '  blow-out:' 
It  is  probably  the  result  of  deep  self  ataric  action  and  it  should  extend  to  a  great  depth. 
The  results  obtained  so  far  should  be  considered  very  satisfactory  and  they  warrant 
much  greater  development. 

It  may  be  interesting  to  know  that  two  miles  north  of  the  tin  discovery  a  small 
area  of  quartzites  and  slates  of  the  gold-bearing  rocks  occurs  followed  farther  east  by 
a  much  larger  area,  both  of  which  are  aU  surrounded  with  granite.  Qold  has  been 
found  in  quartz  veins  in  these  rocks. 

The  tin  discovery  has  led  to  a  good  deal  of  prospecting  in  the  vicinity  of  New  Boss, 
with  the  result  that  several  pegmatite,  porphyry,  aplite  and  quartz  dikes  bearing 
economic  minerals  have  been  discovered.  Specimens  from  some  of  these  collected  last 
summer  or  sent  directly  to  the  Survey's  laboratory,  proved  upon  examination  by  Mr. 
Johnston  to  contain  valuable  minerals,  which  have  been  included  in  the  list  given  above. 

Traces  of  tin  ore  were  identified  in  a  few  small  specimens  taken  from  a  pegmatitic 
dike,  twenty-four  feet  thick,  discovered  a  mile  north  of  NeverteU  lake,  on  a  tributary 
of  Gk)ld  river,  six  miles  south  of  Reeves'  tin  discovery. 

Bismuthinite  and  molybdenite  were  found  in  a  dike  of  quartz  and  aplite,  one  mile 
south  of  New  Boss  comer. 

Ores  of  tungsten  and  rare  earths  were  discovered  on  Dr.   Lavers*  and  Frank 
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Boylen's  claims,  in  a  dike  of  pegmatite,  twenty  feet  wide,  situated  one  mile  east  of 
New  K088  comer. 

Beference  has  already  been  made  in  a  preyious  report  to  the  occurrence  of  a  vein 
of  molybdenite  on  Larder  river,  one  and  one-half  miles  southeast  of  Eeeves'  tin  dis- 
eoveiy,  and  to  sphalerite  and  fluorite,  on  Lake  Ramsay;  and  the  manganese  mine  at 
Wallaback  lake,  some  five  miles  northward  of  New  Boss,  is  well  known. 
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THE  LAEDEAU  DISTRICT,  BRITISH   COLUMBIA.^ 

B.  W.  Brock. 

The  instructioiis  for  the  past  season  were  to  proceed  to  the  Lardeau  district  and 
complete  the  work  necessary  for  the  publication  of  a  map  of  the  strip  of  country 
adjacent  to  the  Columbia  and  Lardeau  valleys  from  Revelstoke  to  Kootenay  lake. 
Similar  work  had  been  completed,  in  1904,  as  far  as  Poplar  creek,  so  that  the  surveys 
to  be  accomplished  this  season  lay  between  that  point  and  Kootenay  lake.  This  work 
being  finished,  the  balance  of  the  season  was  to  be  spent  in  Rossland  to  complete  the 
study  of  that  camp.  Mr.  Boyd,  who,  as  in  previous  years,  was  associated  with  me  as 
topographer  of  the  party,  was  further  instructed  to  start  topographical  work  in  the 
Similkameen  district  where  field  work  was  being  prosecuted  by  Mr.  Camsell  of  this 
Department. 

Concerning  his  work,  Mr.  Boyd  reports  as  follows: — 

'  I  left  Ottawa  on  June  4,  for  the  Lardeau  district,  and  was  joined  at  Brandon  by 
Mr.  Shirley  King,  my  assistant  for  the  season. 

*  The  first  two  weeks  in  the  field  were  spent  in  occupying  camera  stations  on  some 
of  the  lower  ridges  and  in  selecting  a  suitable  locality  for  the  measurement  of  a  base 
line  to  check  the  triangulation  of  the  district,  brought  down  from  a  base  at  Revel- 
stoke, eighty  miles  distant  After  the  work  in  the  Lardeau  was  fairly  started,  I  left 
on  June  21  for  the  Similkameen,  returning,  after  starting  the  topography  there,  to 
the  Lardeau  on  July  L 

'  The  topographical  work  in  the  Lardeau  was  carried  on  by  the  photographic  method, 
and  although  the  season,  especially  during  the  months  of  August  and  September,  was 
very  unfavourable  for  work  on  account  of  the  almost  continuous  rain,  yet  enough 
information  was  obtained  to  map  the  strip  of  country  lying  between  Poplar  creek  and 
the  north  end  of  Kootenay  lake.  This  strip,  which  has  an  average  width  of  about 
twenty  miles,  is  an  extension,  in  a  southeasterly  direction,  of  the  country  mapped 
during  the  seasons  of  1903-4. 

'  The  triangulation  was  carried  down  Kootenay  lake  to  Kaslo  in  order  to  connect 
with  the  West  Kootenay  map  sheet. 

*  The  work  in  the  Lardeau  was  brought  to  a  close  on  September  19,  owing  to  the 
unfavourable  weather  conditions.  The  remainder  of  the  season  until  October  4  was 
spent  in  Rossland  completing  the  work  on  the  1,200-foot  map  of  that  area,  after  which 
I  left  for  Ottawa.' 

During  the  months  of  June  and  part  of  July  I  was  on  leave  of  absence  in  northern 
Ontario.  I  joined  Mr.  Boyd  at  Poplar  creek  the  first  week  in  August.  After  looking 
over  some  of  the  claims  about  Poplar  we  proceeded  to  examine  the  basin  of  Cooper 
creek,  after  which  we  carried  the  survey  down  Kootenay  lake  to  Kaslo.  We  were 
joined  on  September  3  by  Dr.  Low,  and  went  with  him  up  the  Duncan  river  to  Haleys. 
From  Haleys,  after  Dr.  Low's  return,  we  proceeded  to  Hall  creek,  but  weather  con- 
ditions continued  so  unfavourable  that  it  was  considered  advisable  to  remove  to  Ross- 
land,  having  obtained  enough   information  to  proceed  with   the  publication  of  the 
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Lardeau  map.    The  work  at  Bossland  was  completed  by  October  A,  and!  I  returned  east 

The  country  explored  this  season,  like  all  the  Lardeau,  is  ecctremely  rugged.  The 
mountains  are  lofty,  some  of  them,  as  Oooper  mountain  and  that  at  the  head  of 
Hamill  creek,  exceeding  10,000  feet  in  elevation.  They  are  usuaUy  studded  with 
glaciers  and  snow-fields.  The  streams  entering  the  head  of  Kootenay  lake  and  the 
Lardeau  and  Duncan  are  rapid  torrents,  debouching  from  pictureeque  canyons,  even 
in  the  rapidly  disintegrating  phyllites.  Frequently  they  have  their  sources  in  glacier- 
fed  tarns. 

Some  of  the  cirques  are  cut  in  stratified  rocks  whose  beds  are  of  varying  hardneea. 
The  result  is  a  ridged  cirque,  the  parallel  lines  of  ridges  traversing  the  cirque  marking 
the  strike  of  the  rocks  which  in  most  cases  happens  to  be  across  the  cirques. 

The  northern  faces  of  the  mountains  are  usually  precipitous  ;  the  southern,  being 
exposed  to  the  sun  and  consequent  temperature  changes,  more  frequently  have  slopes 
correspondipg  to  the  angle  of  rest  of  the  disintegrated  fragments. 

A  frequent  phenomenon  on  these  slopes  is  the  snow  '  moraines.'  These  are  usually 
crescentric  mounds  about  five  feet  high,  of  small  rock  fragments  and  soil,  which  seem 
to  form  at  the  foot  of  snowbanks.  All  but  the  higher  peaks  show  strong  evidences  of 
glaciation. 

Land  suitable  for  ranching  occurs  in  the  Lardeau  and  Duncan  valleys,  but  only 
a  limited  acreage  is  as  yet  under  ctdtivation. 

Timber  suitable  for  local  purposes  is  to  be  found  almost  everywhere  exc^t^  of 
course,  at  the  higher  elevations.  Up  the  Duncan  vgU^  fine  timber  occurs,  a  number 
of  companies  have  secured  timber  berths  and  preparations  for  lumbering  operations 
are  being  made. 

The  high  altitude  tamarack,  a  comparatively  rare  tree,  is  abundant  in  this  dk- 
trict  about  timber-line. 

The  geology  of  Poplar  creek  was  described  in  the  Summary  Beport  for  1904. 
Very  little  development  work  has  been  done  here  since  that  time,  so  that  it  has  not  yet 
been  satisfactorily  demonstrated  whether  there  is  pay  ore  in  this  camp  or  not.  Some 
rich,  but  so  far  smidl,  pockets  of  gold-bearing  material  have  been  found. 

On  the  Hecla  claim  on  Eapid  creek  a  shaft  forty  feet  deep  has  been  sunk  on  a 
quartz  vein  which  has  a  width  of  about  six  feet  at  the  bottom  of  the  diaf t  The  quartz 
is  rusty,  with  decomposing  siderite.  A  tunnel,  which  was  in  about  26S  feet  at  the  time 
of  our  visit  (September  9),  had  not  intercepted  the  vein.  Later  in  the  season  riA 
samples  of  auriferous  quartz  were  found  on  a  claim  south  of  Poplar  creek. 

The  arsenopyrite-bearing  country  rock  which  in  places  at  least  is  auriferous,  has 
not  yet  been  systematically  prospected,  so  there  is  still  a  possibility  that  somewhere  it 
may  be  found  to  be  of  pay  grade. 

The  rocks  south  of  Poplar  were  also  described  in  a  general  way  in  the  Summary 
Report  for  1904.  They  consist  of  a  sedimentary  series  made  up  of  slates,  limestones 
and  quartzites  usually  somewhat  metamorphosed,  invaded  by  dikes  of  gabbro,  meta- 
morphosed to  greenstone-schists.  At  a  few  points  more  recent  basic  dikes  are  seen 
cutting  these  formations.  Still  younger  granite  intrusions  break  through  and  greatly 
disturb  and  metamorphose  those  older  formations,  sending  out  dikes  of  aplite  and  peg- 
matite between  the  beds  and  across  the  formations.  Where  highly  altered,  the  sedi- 
mentary rocks  and  older  intrusives  become  micaceous,  chloritic,  gametiferous  and 
calcareous  schists,  crystalline  limestone  or  marble,  micaceous  quartzite.  Ac. 
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Just  at  the  liead  of  Kootenay  lake  the  rocka  form  a  low  anticlinal  arch  with  a 
slight  plunge  northward.  The  almost  horizontal  dip  in  the  centre  of  the  valley  rapidly 
changes  to  steeper  angles  on  the  limits  of  the  anticline  on  either  aide,  and  in  a  short 
distance  from  the  valley  becomes  highly  inclined,  overturned,  squeezed  into  tight  S 
folds  and  faulted.  On  the  Cooper  Greek  slope  the  prevailing  <£p  will  be,  therefore;, 
westward;  on  the  Hamill  Creek  slope,  eastward. 

The  sedimentary  series,  with  included  greenstone  schists,  and,  especially  near  the 
head  of  the  creek,  granite  dikes,  extends  to  the  head  of  Cooper  creek  where  Ihe  granite 
massive,  which  forms  the  divide  between  the  Lardeau  and  Columbia  river,  is  en- 
countered. Approaching  the  granite  the  sedimentary  rocks  are  much  contorted, 
crinkled  on  both  a  large  and  a  small  scale,  and  frequently  faulted.  Quarts  is  de- 
veloped, especially  as  bedded  veins  and  often  in  the  saddles  or  inserted  saddles  of  rode 
folds. 

On  the  Great  Britain  claim  at  the  head  of  the  south  fork  of  Meadow  creek  and  at 
the  north  branch  of  Cooper  creek,  a  considerable  amount  of  work  has  been  done,  one 
tunnel  having  a  length  of  300  feet  run  in  to  prospect  quartz  '  veins '  exposed  on  the 
clifP  a  short  distance  above  the  tunnel  mouth.  Some  good  ore  has  been  obtained  from 
the  '  veins ' — grey  copper  in  kidneys  in  a  quartz  gangue. 

The  relationship  of  the  quartz  to  the  rocks  is  suggestive  of  a  saddle  reef,  but  com- 
plications are  introduced* by  fatdting,  so  that  following  the  ore  is  difficult  On  the 
opposite  side  of  the  gulch  another  tunnel  has  been  nm  in  150  feet  to  develop  a  quartz 
lead  mineralized  with  pyrite,  siderite  and  sericite.  Above  this  tunnel  on  the  summit 
of  the  hill,  bedded  veinlets  of  quartz  are  abundant  in  the  phyllites. 

Up  the  south  branch  of  Cooper  creek,  above  the  second  forks,  is  an  outcrop  of  acid 
granite  strikingly  porous  (miarolitic).  The  sedimentary  rocks  invaded  by  this  granite 
include  some  black  limestone  bands,  some  of  which  are  altered  to  white  marble,  and 
some  are  beautifully  interbanded  with  fine  slaty  layers. 

A  little  farther  up  the  south  branch,  on  the  west  slope  of  the  valley,  is  the  Cc^per 
ClifE  group  of  claims,  on  whidi  some  work  was  being  done.  On  the  sides  of  a  little 
gulch  the  exposed  rocks  are  rust-covered  from  decomposing  sulphides.  The  country 
rocks  consist  of  greenstone  and  banded  sedimentary  rocks,  which  are  upturned  to  an 
almost  vertical  position,  with  intruded  sheets  or  dikes  of  granite-porphyry.  Some  of 
these  are  about,  if  not  quite,  parallel  to  the  strike  of  the  sedimentary  rocks.  (If  they 
biave  been  intruded  between  the  strata  they  should  be  called  sheets,  but  as  it  is  not 
certain  that  this  is  the  case,  for  any  great  distance,  the  commoner  term  dike  may  be 
employed).  Near  the  dikes,  and  parallel  to  the  strike  of  the  rocks,  are  several  bands 
of  ore.  One  band,  about  two  feet  wide,  is  exposed  on  the  trail  to  the  main  exposure. 
The  second,  on  which  a  crosscut  tunnel  was  being  run,  has  a  width  of  three  feet,  then 
a  horse  of  dike  was  run  through,  with  ore  again  on  the  other  side.  The  face  of  the 
tunnel  was  still  in  ore,  several  feet  beyond  the  dike.  Across  the  gulch,  near  a  little 
canyon,  a  couple  more  small  bands  of  ore  were  exposed.  The  ore,  which  could  not  be 
traced  for  any  great  distance  up  the  mountain  (and  below  its  outcrops  the  slopes  are 
wash  covered),  seems  to  be  confined  to  the  neighbourhood  of  the  dikes.  It  consists  of 
pyrrhotite,  chalcopyrite,  often  interbanded  with  the  pyrrhotite,  a  little  zinc-blende, 
with,  in  places,  a  considerable  amount  of  calcite  gangue.  Most  of  the  gangue  is,  how- 
ever, silicified  rock  (jasperoid)  and  biotite-schist.  On  the  north  side  of  the  canyon 
some  pyroxene-like  mineral  is  also  developed  in  the  gangue. 
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The  ore  lb  said  to  run  low  in  gold  but  to  cany  some  silver;  the  main  value  is  in 
the  copper^  which,  however,  is  variable. 

The  work  done  was  insufficient  to  enable  an  opinion  to  be  formed  as  to  the  per- 
centage of  copper  the  ore  was  likely  to  carry  and  the  amount  of  ore  that  might  be 
developed.  The  deposit  is  interesting,  being  a  unique  type  in  the  Lardeau,  where 
practically  all  the  known  lodes  are  either  auriferous  or  silver-lead  quartz  deposits,  in 
which  chalcopyrite  is  inconspicuous  and  tetrahedrite  is  the  only  abundant  copper- 
bearing  mineral.  The  Copper  OlifP  ore,  on  the  other  hand,  is  more  like  some  of  the 
ores  in  the  southern  part  of  West  Kootenay,  such  as  the  Eosdand  camp.  This 
resemblance  consists  not  only  in  the  association  and  dominance  of  pyrrhotite  and 
chalcopyrite,  but  in  the  biotitization  and  silicification  of  the  associated  country  rock. 

The  main  difPerenoe  between  this  and  the  other  Lardeau  deposits,  outside  the  ores, 
is  the  number  of  granite-porphyry  dikes  occurring  here  and  the  metamorphism  of  the 
sedimentary  rocks  adjacent  to  them.  There  is  a  strong  probability  of  a  genetic  relation- 
ship between  those  dikes  and  the  ore  deposits. 

The  ro<^  of  the  Duncan  river  to  Hall  creek  are  phyllites,  hornblende  and  mica 
schists  and  gneisses,  with  a  few  limestone  and  quartzite  bands. 

The  rocks  up  Hall  creek  are  somewhat  similar  but  less  metamorphosed.  A  heavy 
band  of  quartzite  several  hundred  feet  thick  constricts  the  ere^  into  a  canyon.  Above 
this  to  the  '  lime  dike,'  near  the  head  of  Hall  creek,  the  rocks  are  graphitic  phyllites, 
with  occasional  bands  of  limestone  and  green  chloritic  schists.  Small  quartz  veins  cut 
these  rocks  in  an  intricate  way  and  silicify  them  in  the  neighbourhood  of  the  veins. 

The  Bannockbum  daim  on  the  south  side  of  Hall  creek,  just  below  the  'lime 
dike,'  was  once  worked,  but  has, been  neglected  the  last  few  years.  The  work  consists 
of  numerous  open  cuts  along  a  vein  exposed  on  a  rock  bench,  and  a  tunnel  run  in  to 
crosscut  this  vein  from  below.  The  vein  can  be  tracad  for  several  hundred  feet  and 
seems  to  occupy  the  contact  between  a  rusty,  thinly  fissile  schist  (west  wall)  and  a 
limestone  band  (east  wall).  It  varies  greatly  in  width  from  a  mere  streak  to,  at  one 
point,  several  feet  of  solid  ore.  The  ore  consists  of  galena,  zinc  blende  and  chalcopy- 
rite, weathered  on  the  surface  to  rusty  oxides  and  carbonates.  The  tunnel  has  been 
driven  in  ninety  feet  to  a  silicified  and  slightly  mineralized  band  of  rock  which  has 
been  followed  about  one  hundred  feet,  without  encountering  any  ore.  It  is  doubtful 
if  this  tunnel  has  been  driven  far  enoTigh,  as  a  crosscut,  to  catch  the  vein,  and  there  is 
as  yet  no  proof  that  the  vein  is  only  superficial. 

In  this  part  of  the  country  where  the  rocks  are  so  badly  folded  and  the  veins  show 
a  tendency  to  be  bedded  (i.e.  conform  to  the  bedding  planes  of  the  rock)  it  is  very 
risky  undertaking  expensive  work  to  crosscut  them  at  depth,  without  first  having 
followed  them  down,  and  thus  accurately  determined  their  position.  On  account  of 
its  topographical  character  most  of  the  work  so  far  done  in  this  part  of  the  country 
consists  of  crosscut  tunnels  that  have  rarely  encountered  the  veins.  So  that  although 
there  are  some  good  surface  showings,  it  is  in  most  cases  still  uncertain  whether  they 
extend  downwards,  and  if  they  do,  whether  the  values  hold. 

Some  work  was  being  done  on  the  Wagner  claim,  mostly  in  the  nature  of  pre- 
parations for  serious  exploration.  This  prospect  was  described  in  the  Summary 
Beport  for  1904.  The  ttinnel  is  now  said  to  be  in  100  feet  with  a  forty-foot  crosscut 
From  the  tunnel  a  winze  sixty-five  feet  deep  has  been  sunk  and  from  the  winze  a 
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twenty-foot  crosscut  has  been  run.  The  upper  crosscut  is  said  to  have  encountered  an 
eight-foot  ledge  which  in  the  lower  crosscut  is  said  to  have  widened  to  ten  feet. 

The  property  was  being  closed  down  for  the  winter  at  the  time  of  our  work  on 
Hall  creek,  and  as  it  had  been  examined  in  1904,  and  was  now  snow-covered,  it  was 
not  revisited. 

On  the  Bed  Elephant  daim,  on  the  north  side  of  Hall  creek,  near  Porcupine  flat, 
is  a  ledge  of  siliceous  material  holding  pyrite  and  chalcopyrite,  which  crosses  the  fftrilo 
of  the  graphitio  phyllite  country  rock,  in  a  northeasterly  direction.  A  band  of  lime- 
stone occurs  just  east  of  the  workings.  The  ledge,  on  which  a  couple  of  small  tunnels 
were  being  run,  has  a  width  of  about  ten  feet.  The  sulphides  are  oxidized  and  leached 
out  on  the  surfaoe^  leaving  the  pitted,  honeycombed  quartz.  This  material,  on  panning, 
shows  very  minute  cojours  of  gold  and  is  si^d,  by  the  prospectors  working  the  claim, 
to  assay  $20  to  $30  a  ton  in  gold. 

There  are  a  number  of  claims  up  the  Dimcan  river,  but  very  little  development 
work  is  being  done.  The  natural  difficulties,  due  to  the  rugged  nature  of  the  coimtry 
and  the  lack  of  tran8p<»rtation  facilities,  make  such  work  arduous  and  expensive.  Now 
that  lumbering  is  to  be  started  in  this  valley  it  will  be  made  more  accessible,  which 
no  doubt  will  result  in  increased  attention  to  this  district  on  the  part  of  prospectors. 

Hamill  creek  enters  the  Duncan  river  from  the  east,  a  little  above  the  head  of 
Kootenay  lake,  through  a  picturesque  narrow  box  canyon,  one  of  the  finest  in  this  part 
of  the  country. 

The  grade  built  in  1899  by  the  Great  Northern  Eailway  from  Argenta  on 
Koqtenay  lake  to  Howser  lake  is  used  as  a  wagon  road,  and  from  it  a  wagon  road  about 
three  miles  long  has  been  built  at  considerable  expense  through,  the  Hamill  Greek 
canyon  to  the  concentrator  of  the  Argenta  mines.  The  fine  rock  section  exposed  on 
the  walls  of  the  canyon  is  thusi  easily  accessible. 

Small  landslips  have  blocked  the  road  in  places  so  that  it  can  now  be  used  only 
by  saddle  and  pack  horses,  and  unless  it  is  looked  after  will  soon  be  impassable  even 
for  pedestrians. 

From  the  Argenta  concentrator  a  trail  extends  to  the  head  of  Hamill  creek  across 
the  divide  and  down  Toby  creek  to  a  wagon  road  into  the  Windermere  district 

BOCKS  OF    HAMILL   CREEK. 

Along  the  Duncan  the  rocks  are  schists  with  a  low  easterly  dip.  In  the  canyon 
the  first  rock  exposure  is  limestone,  and  black  argillites  with  interbanded  aplite  sheets. 
The  altitude  of  the  beds  has  become  more  steeply  inclined  to  the  east;  crystalline 
limestone,  elates,  phyllitesy  with  occasional  green  chlorite-schists  and  quartzites  are 
the  principal  rocks  seen  in  this  section*  Some  of  the  lime  bands  are  very  heavy,  but 
the  thickness  of  the  individual  rock  members  is  much  exaggerated  by  the  crumpling 
and  folding  which  becomes  pronounced  a  short  distance  up  the  canyon.  Above  the 
Argenta  concentrator  a  band  of  quartzite  seventy-five  feet  or  more  thick  is  exposed, 
and  beyond  this  the  rocks  are  more  metamorphosed,  being  of  pronounced  schists,  of 
which  one  studded  with  garnets  is  abundant. 

The  Argenta  mine  is  situated  on  the  north  flank  of  the  gorge  of  Hamill  creek 
just  above  the  canyon,  about  1,600  feet  above  the  level  of  the  creek.  There  are  two 
veins  on  the  property  of  this  company,  the  Clinton  vein  which  strikes  N.  10**  W.,  with 
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a  dip  of  66**  west,  and  the  Mabel-Nora  vein  striking  about  N.  8°  W.,  450  to  600  feet  east 

of  the  Clinton  vein. 

The  Clinton  is  a  quartz  vein  carrying  chalcopyrite,  some  gold,  and  silver  to  the 
extent  of  about  one  ounce  of  silver  to  each  per  cent  of  copper  present  in  the  ore.  The 
vein  occurs  in  a  fissured  zone  about  ten  to  twenty-five  feet  in  width,  with  a  well  marked 
slickensided  hanging  wall.  The  shattered  material  of  this  zone  forms  tlie  ledge 
material,  in  which  the  ore,  generally  about  one  foot  in  width,  though  widening  to  two 
and  a  half  feet,  is  developed,  more  frequently  probably  along  the  foot  wall  of  the 
fissured  zone.  The  Mabel-Nora  vein  is  a  silver  lead  vein.  The  country  rocks  are 
limestone  phyllites  and  chlorite  schist.  Most  of  the  work  has  been  done  on  the  Clinton 
vein. 

No.  1  tunnel  starts  from  a  small  gulch  as  a  crosscut  to  strike  the  ledge,  whidi  was 
encountered  in  about  forty  feet  and  then  drifted  on.  No.  2  timnel,  about  100  feet  be- 
low, also  starts  as  a  crosscut  from  the  gulch  and  taps  the  ledge  at  150  feet,  which  is 
then  drifted  on  for  several  hundred  feet.  A  rise  from  No.  2  tunnel  has  been  put 
through  on  an  ore  shoot  to  No.  1  tunnel  and  the  surface. 

No.  4  tunnel  about  250  feet  below  No.  2,  and  1,500  feet  in  length,  is  the  longest* 
in  the  mine.    It  la  driven  one  thousand  feet  along  the  hanging  wall  slip  and  then 
turns  as  a  diagonal  crosscut  for  the  Mabel-Nora  vein. 

No.  6  tunnel  is  a  short  one,  also  on  the  hanging  wall  slip. 

Noe.  8  and  5  are  mere  open  cuts. 

No  satisfactory  ore  bodies  have  been  located  below  No.  2  tunnel. 

In  the  cre^  bottom  below  the  mine,  the  compressor  plant  is  located.  It  is  operated 
by  water-power,  furnished  by  a  flume,  half  a  mile  long,  supplied  by  water  £rom  Hamill 
creek,  with  a  small  wing  dam  at  the  intake.  It  discharges  its  water  under  a  115-foot 
head  to  a  Pelton  wheel,  directly  connected  to  the  abaft  of  a  one-half  10-drill  Canadian 
Band  compressor. 

The  mine  was  not  being  operated  at  the  time  of  visit,  having  been  shut  down  early 
in  the  summer.    The  manager,  Mr.  Garde,  was  still  in  charge  of  the  property. 

No  ore  can  be  shipped  until  a  tram  connects  the  mine,  with  the  wagon  road,  and 
it  is  doubtful  if  this  will  be  installed  unless  a  greater  tonnage  of  ore  is  developed. 

BOSSLAND. 

Among  the  more  important  developments  in  this  camp  during  the  year  may  be 
mentioned  the  sinking  of  the  LeRoi  and  Ctotre  Star  shafts  to  deeper  levels,  the 
Centre  Star  bottom  level  (14th)  having  an  elevation  of  1,982  feet,  about  1,750  ver- 
tically below  the  collar  of  the  shaft,  or  little  more  than  500  feet  above  the  Columbia  at 
Trail.  The  11th  level  of  the  Centre  Star  has  been  extensively  developed  and  gives 
promise  of  being  about  the  best  level  in  the  mine.  The  12ih  level  has  not  been  as 
promising,  but  it  is  not  yet  thoroughly  prospected.  The  18th  and  14th  are  still  in  an 
embryonic  stage. 

The  Iron  Mask  and  Idaho  claims  have  been  taken  over  by  the  Consolidated  Min- 
ing and  Smelting  Company  and  are  being  developed  largely  from  War  Eagle  and 
Centre  Star  workings.  A  shaft  is  also  being  sunk  on  the  Idaho.  While  not  very  far 
advanced  in  development,  and  while,  as  in  all  the  niines,  ore  is  not  always  where  it 
might  have  been  expected,  or  hoped  for,  some  good  ore  has  been  encountered. 

A  number  of  dikes  and  faults  converge  about  the  line  between  the  War  Eagle 
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and  Iron  Mask,  and  as  several  veins  are  present,  the  result  is  rather  a  perplezinff 
number  of  vein  sections,  and  it  is  as  yet  impossible  to  say  just  how  many  or  what  veins 
are  represented. 

The  War  Eagle  is  now  being  operated  largely  from  the  Centre  Star  shaft,  electric 
locomotives  being  used  underground  for  haulage.  Some  new  ore  bodies  of  good  grade 
have  been  located  in  this  mine  as  a  resTilt  of  the  development  work. 

The  large  new  Nordburg  hoist  and  the  other  improvements  at  the  Centre  Star 
headworks,  mentioned  in  last  year's  Summary,  have  been  installed  and  are  working 
satisfactorily. 

On  both  the  LeEoi  and  LeKoi  No.  2,  the  continued  development  work  has  de- 
monstrated greater  regularity  and  continuity  in  the  veins  and  ore*  bodies  than  the 
earlier  work  suggested. 

West  of  the  Josie  dike,  in  the  Black  Bear  workings  of  the  LeEoi,  the  extension 
of  the  biotite  rich  porphyritic  monzonite  has  been  encountered.  This  rock  is  exposed 
on  "the  Eed  Mountain  Eailway  in  a  cut  just  west  of  the  Josie  ore  veins.  It  is  certain 
^  that  it  does  not  extend  northward  far  above  the  track  either  on  the  surface,  nor,  in  all 
probability,  underground.  Its  southern  limit  is  not  known,  the  surface  being  wash- 
covered  and  no  underground  workings  or  drill  holes  having  entered  this  area.  But, 
from  its  abrupt  northern  termination  and  its  contacts  wiUi  the  ordinary  country  rock, 
the  probability  is  that  it  may  have  the  form  of  a  plug,  intrusive  in  the  country  rock, 
rather  than  that  of  an  extended  dike.  On  the  west  side  of  this  mass,  the  White  Bear 
Mining  Company  have  located  a  body  of  ore  about  twelve  feet  wide  consisting  of  almost 
solid  pyrrhotite  and  chalcopyrite  running  one  to  one  and  a  half  per  cent  copper  and 
two  to  three  dollars  in  gold  per  ton. 

Some  work  is  being  done  on  the  Spitzer,  under  bond  to  the  LeBoi  mine,  and 
diamond  drilling  has  been  undertaken  to  prospect  the  ground  between  the  Spiteer  and 
the  LeEoi,  which  was  recommended  in  last  year's  Sunmiary  Eeport  as  promising 
ground  for  exploration. 

Work  has  been  resumed  on  the  California  and  Giant,  the  most  imxK)rtant  line  of 
development  being  the  sinking  of  a  shaft  from  the  old  California  tunnel  to  pierce  the 
overlying  stratified  rocks  and  from  which  the  (presumably)  underlying  porphyrite  may 
be  prospected  for  the  continuation  of  lodes  developed  in  the  adjoining  LeEoi  No.  2 
mine,  whose  workings  in  porphyrite  extend  beyond  the  surface  contact  of  the  por- 
phyrite and  stratified  rocks. 

Work  was  also  being  started  on  the  Jumbo,  and  several  of  the  smaller  properties 
were  having  some  work  done  on  them  by  lessees. 

Scarcity  of  fuel  and  coke  in  the  early  part  of  the  year,  a  scarcity  of  labour,  an 
advance  in  wages  and  then  the  sharp  drop  in  the  price  of  copper,  have  all  contributed 
to  retard  production,  which  will  probably  show  a  falling  off  as  compared  with  last  year. 
It  is  unfortunate  that  while  the  prices  of  metals  were  high,  the  production  had  to  be 
restricted. 

At  the  time  of  writing  a  despatch  from  Eossland  states  that  the  Miners'  Union  has 
voluntarily  consented  to  a  reduction  of  wages,  to  the  scale  obtaining  prior  to  July  1, 
which,  it  is  expected,  will  cause  some  improvement  in  the  situation. 
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THE    CHEMICAL  LABORATOKT. 

F.  Q.  Wait. 

Conformably  with  the  practioe  of  fonner  yean,  the  work  performed  in  the  chemical 
laboratory  during  the  twelve  months  ending  November  30,  1907,  has  been  confined 
almost  entirely  to  the  examination  or  analysis  of  such  minerals,  ores,  &c.,  as  were 
thought  might  prove  of  economic  importance. 

The  specimens  brought  in  during  the  year  totalled  1,076,  being  an  increase  of 
800  over  the  number  examined  in  the  preceding  twelve  months.  They  have,  taken 
collectively,  been  of  the  usual  widely  varying  character,  but  may,  for  present  purposes, 
be  conveniently  classed  as  follows: — 

1.  Different  varieties  of  fossil  fuel  from: 

(a)  Nova  Scotia — ^The  Richmond  mine.  Cape  Breton  county. 
(h)  Alberta— 

i.  Sec.  16,  tp.  6,  R  80;  W.  of  4th  meridian, 
ii.  Sec  9,  tp.  17,  R  17;  W.  of  4th  meridian, 
iii.  Sec.  30,  tp.  38,  R  28;  W.  of  4th  meridian, 
iv.  Sec.  28,  tp.  16,  R.  27;  W.  of  4th  meridian. 
V.  Bow  river,  at  a  point  some  twenty  miles  south  of  Brooks  station, 

C.P.R. 
vi.  Cascade  basin,  six  samples, 
vii.  Costigan  basin,  three  samples, 
viii.  Scalp  Creek  area, 
iz.  South  Brazeau  river,  eight  samples. 
X.  Prairie  creek,  two  samples, 
xi.  Bighorn  river,  three  samples. 

(c)  British  Columbia — 

L  Morice  river,  Skeena  district,  four  samples. 

(d)  Yukon— 

i.  Coal  creek.  Sour  Dough  mine. 

ii.  Lewes  river — 

(a)  Five  Fingers  mine,  two  samples. 

(b)  Tantalus  butte,  three  samples. 

2.  Iron  ores  from: 

(a)  Nova  Scotia — 

i.  Limonite   from  Indian    harbour   and   from    Caledonia,    Ouysboro' 

county, 
ii.  Hema^te  from  Ben  Eoin,  Bras  d'Or  lake,  Cape  Breton  county  and 

from  Black  river,  Richmond  county. 

(b)  New  Brunswick — 

L  Hematite  from  near  Dorchester,  Westmorland  county. 
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(c)  Quebec — 

i.  Hematite  from  L.  1,  B.  3,  of  tp.  of  Dunham,  Missisquoi  county, 
ii.  Magnetite  from  Big  Pipestone  rapid,  Quinze  river. 

(d)  Ontario — 

i.  Hematite  from  township  of  Somerville,  Victoria  county, 
ii.  Magnetite  from  a  point  ten  miles  west  of  Savanne  lake.  Thunder  Bay 

district, 
iii.  Limonite,    ten   stfmples,    from   townships    of    Oakley   and    Draper, 

Muskoka  district. 

(«)  Manitoba — 

i.  Hematite  and  limonite  from  near  Deepdale,  just  west  of  Boblin, 
along  the  line  of  the  Canadian  Northern  railway. 
U)  Saskatchewan — 

i.  day  iron-stone  from  Pas  mountain. 
(o)  Alberta — 

i.  Clay  iron-stone  from: 

(a)  Bow  river,  just  west  of  Kpee  hill. 

(b)  Red  Deer  river,  two  miles  north  of  Brooks. 

(c)  Two  miles  north  of  Bumus  siding. 

3.  Iron  sand,  from: 

(a)  Quebec — Eouge  river,  Buckingham  township,  Labelle  county. 
(h)  British  Columbia — from  the  Fraser  river,  at: 

i.  Big  Bar. 

ii.  Little  Big  Bar. 

iii.  lillooet  bridge. 

iv.  Alexander  creek,  a^  tributary  of  the  Fraser. 

4.  Copper  ores,  from : 

(a)  New  Brunswick,  Albert  county. 

(b)  Quebec — 

i.  Bonaventure  county,  Matapedia  township, 
ii.  Drummond  county.  Lot  21  of  township  of  Wickham. 

(c)  British  Columbia — 

i.  Highland  valley,  Kamloops  div. 

ii.  Mud  creek,  a  tributary  of  the  Chilcotin  river. 

5.  Antimony  ore,  from  near  Whitehorse,  Yukon. 

6.  Nickeliferous  pyrrhotite  from : 

(a)  Quebec,  Pontiac  county. 

(b)  Ontario — 

i.  Nipissing  district,  townships  of  Craig,  Moncrieff  and  Springer, 
ii.  Renfrew  county,  township  of  Pakenham. 
iii.  Victoria  county,  township  of  Somerville. 

7.  Limestones  and  Dolomites  from: 

(a)  Nova  Scotia,  Dorton  bridge,  rear  of  Port  Hastings,  Inverness  county. 

(b)  Quebec,  township  of  Rawdon. 

(c)  Ontario,  Lot  6,  Con.  IV.,  Stormont  township,  Stormont  county. 
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8.  Oalcareous  Marls  from: 

(a)  New  Brunswick,  Bestigouche  county,  Martin  lake. 

(b)  Quebec,  Wright  county,  township  of  Oantley. 

(c)  Ontario,  Huron  county,  township  of  Morris. 
{d)  Manitoba,  vicinity  of  Dauphin. 

(fl)  Alberta,  vicinity  of  Didsbury. 

9.  Brick  and  pottery  clays  from: 

(a)  Nova  Scotia — 

i.  Cape  Breton  county,  near  junction  of  Meadows  and  Morley  roads,  in 
the  vicinity  of  Woodbine  post  office. 

ii.  Quysboro'  county.  Lower  Salmon  river. 
(h)  New  Brunswick — 

i.  Flower  cove.  Grand  lake. 

iL  Rothwell  Coal  Company's  property. 

iii.  Westmorland  county,  vicinity  of  Salisbury, 
(c)  Ontario — 

i.  Carleton  county.  Lot  17,  Con.  m.,  of  March. 

ii.  Stormont  county.  Lot  10,  Con.  VI.,  of  Stormont. 
(<i)  Saskatchewan — 

i.  Town  of  Vonda. 

ii.  Six  miles  above  Medicine  Hat,  on  bank  of  Saskatdiewan  river. 

iii.  Sec.  28,  tp.  36,  R.  7,  W.  of  3rd. 
(fi)  Alberta — 

i.  Vicinity  of  Wetaskiwin. 

ii.  Vicinity  of  Gleichen. 
iii.  Sec.  25,  tp.  26,  R.  3,  W.  of  5th. 
(/)  British  Columbia — 

i.  Vicinity  of  Ashcroft. 

ii.  Minto. mining  district. 

10.  Natural  water  from  : 

(a)  Quebec — 

i.  Wright  county,  R.  4  of  West  Templeton. 
ii.  Wright  coimty.  Lot  6,  R.  8,  of  Eardley. 
iii.  Wright  county,  near  Breckenridge  station,  Eardley  township. 

(b)  Ontario — 

i.  Russell  county,  Lot  22,  Con.  X.,  of  Clarence — ^nine  samples, 
ii.  Timagami  mineral  spring, 
(tf)  Saskatchewan — 

i.  Carrot  river,  three  miles  above  Sipanok  channel. 

11.  Gold  and  silver  assays,  from  the  provinces  of  : 

i.  Nova  Scotia, 
ii.  New  Brunswick, 
iii.  Quebec, 
iv.  Ontario. 
^     V.  Saskatchewan, 
vi.  British  Columbia, 
vii.  Yukon. 
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12.  Miscellaneous  examinations  : 

i.  Infusorial  earth,  from  Qlen  Morrison,  Gape  Breton  county,  N.S. 
ii.  Calcareous   tufa,   from   Kelowna,   B.C. 

iii.  Phosphatic  shale,  from  Chimney  Comer,  Inyemess  county,  N.S. 
iv.  Tar  sand  and  mineral  tar,  from  several  localities  in  Alberta  and  Sas- 
katchewan, 
y.  Carbonaceous  shale,  from  the  vicinity  of  SpringhiU  and  New  Qlaagow, 

N.S. 
vi.  Iron  ochre,  firom  Torbolton,  Carleton  county,  Ont. 
vii.  Silt,  from  east  side  of  L.  Winnipeg,  opposite  Elk  island. 

Of  all  the  specimens  examined,  only  a  comparatively  small  number  have  been 
thought  worthy  of  mention  in  the  foregoing  list,  the  remainder  having  been  of  par- 
ticular interest  to  the  individual  owner  only,  to  whom  the  necessary  information  was 
imparted  at  the  time  of  calling,  or  by  letter.    Letters  written  number  496. 

The  laboratory  was  under  the  direction  of  Dr.  Q.  C.  Hoffman  until  hia  retirement 
from  active  service  on  April  1, 1907.  Since  that  date  I  have  been  in  charge,  and  have 
been  ably  asafisted  by  Mr.  F.  Connor,  B.  Ap.  Sc 

Acting  upon  instructions  from  Dr.  Low,  I  spent  a  portion  of  the  months  of  May 
and  June  in  visiting  the  laboratories  of  Harvard  College;  the  Institute  of  Technology 
in  Boston;  Columbia  Schpol  of  Mines,  New  York;  the  TJ.  S.  Mint,  and  the  University 
of  Pcniisylvania,  at  Philadelphia;  the  U.S.  Qeological  Survey  at  Washington;  and  the 
Lackhwcinna  St€c]  Compup^  at  Buffalo.  The  object  desired  was  to  become  acquainted 
with  the  methods  and  appliances  employed  at  these  larger  institutions,  with  the  view 
of  the  adoption  of  such  as  might  prove  advantageous  in  this  laboratory.  I  was  received 
everywhere  with  the  utmost  courtesy  and  was  given  every  opportunity,  not  only  of 
becoming  personally  acquainted  with  many  of  the  foremost  workers  in  this  class  of 
investigation,  but  also  of  observing  and  noting  whatever  appeared  to  be  worthy. 

REPORT   ON  WORK  DONE  BY  M.   F.  OONNOR,  1906-1907. 
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Of  the  above  eighty  samples  for  gold  and  silver,  seven  antimony  ores  determina- 
tions  are  referred  to  in  Mr.  Wait's  statement 

Assays  of  gold  and  silver  ores  were  made  on  samples  from  Ontario ;  from  Oobalt, 
Larder  lake,  Algoma,  North  Bay,  Sudbury  and  Timagami  district. 

Prom  Chibougamau,  Pontiac  county,  Quebec. 

Prom  Brookfield,  Middle  river,  Cape  Breton. 

Prom  Skeena  river,  Omineca  district,  Praser  river  and  Yukon  in  the  west. 
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Aflsays  of  copper  ores  from  Lake  Bennett  (Yukon  Territory),  Lorraine  township, 
Whitefish  lake,  Chibougaman,  Cox-Heath  and  Cape  Breton. 

Antimony  ores  from  Yukon  Territory. 

Lron  ores  (Bog),  Mu^oka,  Ont.,  Pontiac,  Que.,  and  Alberta. 

Coals,  British  Columbia  and  Alberta. 

A  considerable  number  of  rocks  of  much  interest  and  importance  have  been  re- 
ceived for  analysis  from  geologists  of  the  Survey. 

Arrangements  are  being  made  for  carrying  out  such  work,  and  a  beginning  has 
been  made,  rocks  having  been  analysed  for  Dr.  Adams,  Dr.  Daly  and  Dr.  Dresser. 
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SECTION  OF  MINERALOGY. 

Boht.  A.  A.  Johnston, 

The  work  in  this  section  has  been  largely  of  a  preliminary  character;  in  the  early 
part  of  the  year,  with  the  co-operation  of  Dr.  Q.  A.  Young,  a  short  descriptive  pamphlet 
was  prepared  to  accompany  the  High  School  collections  of  1907;  the  determination  to 
make  some  radical  improvements  in  the  collections  for  High  Schools  and  Collegiate 
Institutes  necessitated  a  careful  revision  of  the  lists  of  species  and  localities  as  well  as 
the  elimination  of  a  quantity  of  material  which  in  the  nature  of  things  had  been 
accumulated  in  past  years  and  which  had  been  found  unsuitable  for  the  purpose  in 
view;  the  ever  increasing  popularity  of  these  collections  has  not  only  made  this 
attention  necessary  but  imperative.* 

As  will  be  seen  from  the  subjoined  lists  a  large  amount  of  new  material  has  been 
assembled  during  the  past  season;  a  few  desirable  species  are,  however,  still  unrepre- 
sented; in  most  instances  this  is  due  to  the  remoteness  of  or  difficulties  of  access  to 
the  localities  where  suitable  materials  are  to  be  found  in  sufficient  abundance;  these 
will  receive  special  attention  during  the  season  of  1908,  by  the  end  of  which  it  is  hoped 
that  the  Department  will  be  in  a  position  to  issue  tsolleotions  of  Canadian  minerals 
in  every  way  creditable  to  it  and  highly  suited  to  the  educational  needs  of  the  institu- 
tions for  which  they  are  intended. 

During  the  year  a  large  amotmt  of  determinative  work  has  been  carried  out;  in 
addition  to  the  determinations  incident  to  the  sorting  over  of  material  already  in  the 
Department  eighty-six  consignments  have  been  received  from  persons  in  different  parts 
ot  the  country  involving  the  examination  of  some  four  hundred  separate  specimens; 
the  number  of  letters  received  was  89  and  the  number  sent  out  was  84. 

A  Stoe  Keflexion- Goniometer  has  been  added  to  the  equipment. 

The  following  mineral  species  are  now  £)r  the  first  time  recorded  as  occurring  in 
Canada : — 

Amhlygonite,  a  fluo-phosphaie  of  aluminum  and  lithium,  from  King's  'tin-lode' 
near  Lake  Ramsay,  Lunenburg  county,  Nova  Scotia;  durangite,  a  fluo^rsenate  of 
aluminum  and  sodium,  from  the  same  locality  as  the  preceding  species;  argyropyriie, 
a  sulphide  of  silver  and  iron  with  a  small  amount  of  copper,  from  the  Foster  mine. 
Cobalt,  Ontario.    A  few  others  are  still  the  subject  of  investigation. 

My  field  work  for  the  year  was  confined  to  a  brief  excursion,  October  7-16,  to  the 
new  mineral  localities  in  the  parish  of  New  Ross,  Ltmenburg  county.  Nova  Scotia, 
and  to  the  antimony  mines  near  Lake  George  in  the  parish  of  Prince  William,  York 
county.  New  Brunswick,  from  both  of  which  places  a  number  of  interesting  specimens 
were  collected  for  examination. 

Mr.  R.  L.  Broadbent,  who  had  been  engaged  with  the  Dominion  Exhibition  Com- 
mission at  work  at  Foreign  and  Colonial  Expositions,  returned  to  duty  in  the  Depart- 
ment in  July,  since  which  time  in  addition  to  discharging  a  large  amount  of  Museum 
work  he  has  been  engaged  in  collecting  minerals  at  a  number  of  the  more  important 
localities  in  Northern  and  Central  Ontario;  Mr,  C.  W.  Willimott  superintended  the 
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assembling  and  labelling  of  the  High  School  collections,  and  during  the  summer 
visited  a  number  of  localities  in  the  Qatineau  valley;  Mr.  A.  T.  McKinnon  assisted 
in  arranging  and  despatching  the  High  School  collections,  and  during  the  summer  has 
collected  a  large  amount  of  material  from  various  points  in  Nova  Scotia,  Quebec  and 
Eastern  Ontario;  the  reports  of  these  gentlemen  are  herewith  appended. 
The  additions  to  the  Museum  consist  as  follows: — 

Donations, 
Per  Dr.  R  W.  Ells- 
Albert  Manufacturing  CJompany,  Hillsborough,  N.B.;  Hon.  0.  J.  Osman, 
Manager: — ^Albertite  with  gyjwum. 

James  Robinson,  Albert  Mines,  N.B. :— -Albertite  from  Albert  Mines,  Albert 
county,  N.B. 

Cobbler-Sexton  Mining  Company,  Woodstock,  N.B.;  J.  Draper,  Secretary:— 
Native  gold  in  quartz,  from  parish  of  Northampton,  Carleton  county, 
N«B. 

Per  R  L.  Broadbent — 

Nipissing  Mining  Company,  Cobalt,   Ontario;   T.  R  Drummond,  General 

Manager: — ^Native  silver,  native  bismuth,  niccolite,  smaltite  and  cobalt 

ore  showing  arborescent  markings. 
O'Brien  Mining  Company,  Cobalt,  Ontario;  T.  Ciilbert,  General  Manager:- 

Native  bismuth,  argentite,  chloanthite,  breithauptite. 
Buffalo  Mining  Company,  Cobalt,  Ontario;  T.  R.  Jones,  General  Manager: — 

Argentite  and  native  silver. 
Black  Donald  Mining  Company,  Calabogie,  Ontario;    H.  F.  Meech,  Man- 
ager:— Graphite,  both  in  massive  and  in  crystal  forms. 
T.  Morrison,  Bancroft,   Ontario: — Sodalite,  nephelite  and  apatite  crystals 

from  Dungannon,  Ontario. 
W.  S.  Morden  and  A.  C.  McLatchie,  Belleville,  Ontario: — Barytocelestite 

from  Loughborough,  Ontario. 

Per  Dr.  H.  M.  Ami— 

M.  McLeod,  Ottawa,  Ontario: — Cleaved  crystal  of  pyroxene  from  the  town- 
ship of  Arundel,  Argenteuil  county,  Quebec. 

Per  A.  T.  McKinnon— 

W.  G.  Fairbaim,  North  Wakefield,  Quebec: — ^Large  twin  crystal  of  pyroxene 
from  township  of  Wakefield. 

Dr.  A.  E,  Barlow,  Ottawa,  Ontario: 

Stromeyrite,  argyropyrite  and  native  silver  in  calcite  from  the  Foster  mine. 
Cobalt,  Ontario;  native  gold  in  quartz  from  Mining  Location  T.R.  169, 
Nipissing  district,  Ontario;  freibergite  in  quartz  from  the  Silver  Queen 
mine,  Cobalt,  Ontario;  molybdenite  and  chalcopyrite  from  the  Dreany 
Location,  seventy-six  and  a  half  miles  from  North  Bay,  Timiskaming  and 
Northern  Ontario  Railway;  chalcopyrite  from  Mining  Locations  on 
Timber  Limits  137  and  138,  north  of  Massey,  Algoma  district,  Ontario; 
massive  specimen  of  chalcopyrite  and  niccolite  from  Hubert  lake,  Mont- 
real river,  Nipissing  district,  Ontario;  hematite  (specular  iron)  from 
west  side  of  Silver  lake,  an  expansion  of  the  same  river;  native  bismuth 
from  the  O'Brien  mine.  Cobalt,  district  of  Nipissing,  Ontario;  pent- 
landite  from  Krean  Hill  mine,  Denison  tp.,  Ontario. 
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J.  Obalaki,  Quebec: 

Section  of  Ohambord  meteorite. 
Oharles  Boylan,  New  Roes,  N.S.: 

OrjBtallized  native  copper  wiili  chabazite  firom  Gape  d'Or,  Cumberland  oountj, 
N.S. 

Joeepb  Martin,  Plantaganet,  Ontario: 

Oaloite  with  rod  of  iron-pyrites. 
H.  A.  Cameron,  Ottawa: 

Sphene  with  scapolite,  from  the  township  of  Dorion,  Wriest  county.  Que. 
Eey.  G.  Eifrig,  Ottawa: 

Five  nodular  concretions  from  near  High  Falls  post  office,  Yilleneuye,  Labelle 
county,  province  Quebec 

Henry  A.  Rudin,  Halifax,  N.S.: 

Manjak  from  Yistabella  mines.  Trinidad,  B.W.L 

Exchanges. 
E.  Monaco,  Portici,  Italy: 

Sal  ammoniac,  halite  and  volcanic  ash,  all  products  of  the  eruption  of  Yesu* 
vius  in  1906. 

OottecHon  hy  Officers  of  the  Department 
Dr.  A.  P.  Low: 

Stromeyrite,  argyropyrite  and  native  silver  from  the  Foster  mine,  Cdbalt» 
Ontario. 

E.  R  Faribault: 

Quarts  crystals  and  amblygonite  from  Lake  Ramsay,  New  Ross,  Lunenbui^ 
county,  N.S. 

Charles  Oamsell: 

Portion  of  silicified  tree-trunk  from  Agate  hill,  B.C. 

R.  L.  Broadbent: 

Oreen  fluorite  with  barite,  calcite  (Iceland  spar),  calcite  crystals,  hematite 
with  stilpnomelane,  from  Madoc,  Ontario;  barytocdestite,  from  Lough- 
borough, Ontario;  nephelite  crystals  from  Dungannon,  Ontario. 

Purchaaee. 

Two  specimens  of  native  silver  from  Nova  Scotia  Mining  Company,  Cobalt, 
Ontario. 

Massive  specimen  of  silver-nickel  ore  from  the  Right-of-Way  mine.  Cobalt, 
Ontario. 

The  following  educational  institutions  in  Canada  have  been  supplied  with  collec- 
tions during  the  year.    Unless  otherwise  noted  the  full  1907  collection  of  145  speci- 
mens has  been  supplied: — 
Province  of  Alberta — 

High  Schools: — ^Lethbridge;  Medicine  Hat. 
Province  of  British  Columbia — 

Hifl^  Schools: — Armstrong;  Revdstoke;  Vancouver;  Victoria. 
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Proyinoe  of  Manitoba — 

High  Schoob:— Oaibeny;  Neepawa;  Sonris. 
Oilier  institationB: — St  Mary's  Academy,  Winnipeg. 
ProTinoe  of  New  Brunswick — 

Hi^  School: — ^Moncton. 
P^vinoe  of  Nova  Scotia— 
^     Academy  .•— Guysboro*  (27  ^[leeimens). 

Oilier  institutions:— St  Ann's  Oollege,  Digby. 
Province  of  Ontario — 

GoDegiate  Institutes:— Barrie;   Guelph;  Lindsay;   Napanee;   Perth;  Ben- 

frew;  St  Thomas;  Toronto  Junction  (9  specimens). 
High  Schools:— Arthur;  Ayhner;  Ohesley;  Eganville;  Elora;  Oravenhurst 
Harriston;    Hawkeebury;    Eemptville;    Lucan;    ICelboume;    Midland 
Orangeville   (IS  specimens);  Penetanguiahene;  Port  Hope;  Prescott 
Smiths  Falls;  Trenton;  Walkerton;  Waterford;  Wingham. 
Oilier  institutions: — ^University  of  Ottawa;  Bideau  Street  Oonvent,  Ottawa; 
Loretto  Abbey  (85  specimens),  Toronto;  Byerson  School,  Hamflton. 
Province  of  Quebec — 

Laval  TTniversity,  Quebec,  8  specimens;  OoDege  of  L6vis;  Classical  and  Oom- 
merdal  School,  Bigaud,  54  specimens;  McGill  University,  Montreal,  21 
specimens. 
Province  of  Saskatchewan — 
High  School: — ^Mooeomin. 


jB.  L.  BroadbetU. 

In  July  I  returned  from  Christchurch,  New  Zealand,  where  I  had  been  in  charge 
of  the  Canadian  Mineral  Exhibit  at  the  International  Exhibition. 

While  the  exhibit  there  was  not  as  large  as  those  at  Liege  and  Milan,  yet  it  con- 
tained by  far  the  largest  and  most  complete  collection  of  economic  minends  on  display. 
Of  the  14,000  square  feet  of  space  allotted  to  Canada,  8,941  square  feet  were  occupied  by 
the  mineral  sectfon.  The  minerals  were  arranged  in  table-cases  and  in  pyramids,  and 
where  practicable,  the  various  stages  of  reduction  of  the  ores  were  illustrated  from 
the  raw  material  as  it  came  from  the  mine  to  the  finished  product  and  articles  manu- 
factured from  it. 

The  large  display  of  silver-cobalt-nickel  ore  from  the  Cobalt  mining  district  of 
Ontario  created  much  interest  amongst  metallurgists  and  others  interested  in  mining. 
The  displays  of  nickel,  asbestus,  mica,  corundum  and  graphite  also  attracted  a  great 
deal  of  attention,  most  of  these  minerals  being  novelties  in  New  Zealand.  Panels 
giving  mineral  statistics  and  other  information  in  regard  to  Canadian  mining  enter- 
prise were  placed  at  various  points  of  vantage. 

The  exhibition  was  a  pronounced  success  and  will  be  the  means  of  drawing  the 
peoples  of  the  two  Dominions  into  more  intimate  relations. 

After  my  return  in  July  I  visited  the  Cobalt,  central  Ontario  and  Kingston  and 
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Pembroke  districts,  and  in  addition  to  securing  a  large  number  of  specimens  for  the 
ICuseum,  collected  the  following  materials  fbr  the  educational  collections: — 

Pounds. 

Fluorite Madoc 525 

Talc  (white) Madoc 850 

Hematite Madoc 400 

Lithographic  stone Aiarmora 500 

Sodallte Dungannon 400  • 

Nephellte Dungannon 400 

Nephellte-syenlte Dungannon 400 

Gametlferous  schist Cardiff 450 

Iron  pyrites Queensborough 500 

Arsenopyrlte Deloro 500 

Hornblende Bridgewater 600 

Actlnollte Bridgewater 250 

Talc  (green) •  •  Grlmsthorpe . .     250 

Celestlte Bagot 600 

Graphite Brougham 500 

Barytocelestite Loughborough 450 

Chlorite Belmont 350 

Chlorite-schlst Belmont 350 

Niccollte  and  smaltlte Cobalt 500 

Native  bismuth Cobalt 25  speclmem* 

A  series  of  marbles  from  the  townships  of  Faraday  and  Dungannon. 

Special  thanks  are  due  to  Messrs.  T.  R  Drummond,  T.  Culbert  and  T.  R  Jones, 
of  Cobalt;  to  Mr.  H.  F.  Meech,  of  Calabogie;  to  Mr.  T.  Morrison,  of  Bancroft,  and  to 
Messrs.  W.  S.  Morden  and  A.  0.  McLatchie,  of  Belleville,  for  many  courtesies 
rendered  during  the  season. 

0.  W.  WUlimotL 

During  the  early  part  of  the  year  I  was  engaged  chiefly  in  making  up  collections 
of  minerals  and  rocks  for  distribution  to  educational  institutions  in  Canada.  Con- 
siderable time  was  also  consumed  in  replying  to  inquiries  regarding  specimens  that 
had  been  brought  into  the  Department  for  identification. 

My  field  work  was  materially  interfered  with  through  ill-health.  I  visited  several 
localities  in  the  township  of  Egan,  Wright  county,  Quebec,  at  which  mineral  occur- 
rences had  been  reported,  but  with  one  or  two  exceptions  little  of  note  was  observed; 
quartz  crystals  were  found  abundantly  in  the  schistose  rocks  at  some  points;  some  of 
these  were  very  fine  specimens;  several  localities  where  molybdenite  had  been  found 
were  also  examined;  development  work  was  in  progress  at  one  of  these  places  at  the 
time  of  my  visit;  it  is  doubtful  though  whether  the  enclosing  rock  formation  extends 
for  any  great  distance ;  at  one  of  the  openings  a  vein  of  graphite  was  noticed  running 
I>arallel  with  a  vein  of  molybdenite  six  feet  away. 


A.  T,  McKinnon, 

From  Jime  24  to  October  6,  I  was  engaged  in  collecting  minerals  for  the  high 
school  colleotions,  and  for  this  purpose  visited  a  large  number  of  localities  in  Nova 
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Scotia,  New  Bninflwick,  Quebec  and  Ontario.    The  following  is  a  list  of  my  collectiong 

for  the  season : — 

Pounds. 

Red  sandstone Amherst,  N.S 1,100 

Bituminous  coal Springfield,  N.S 243 

Moss  agate,  trap,  &c Two  Islands,  N.S 330 

Fibrous  gypsum Moose  island,  N.S 660 

Basaltic  trap Two  Islands,  N.S 445 

Barite Five  Islands,  N.S 520 

SUbnite West  Gore,  N.S 126 

Manganite West  Gore,  N.S 75 

Siderite Londonderry,  N.S 1^00 

Llmonite Londonderry,  N.S 60 

Stellarite Stellarton,  NvS 200 

Selenite Elmsdale,  N.B 300 

Graphite Buckingham,  Que. 475 

Quartz Buckingham,  Que 1,000 

Apatite Portland,  W.,  Que 475 

Scapolite Grenville,  Que 465 

Wollastonite Grenville,  Que 940 

Syenite  porphyry Grenville,  Que 400 

Graphite Grenville,  Que 465 

Sandstone  conglomerate Soulanges,  Que 480 

Magnesite Bolton,  Que 525 

Cbloritic  schist Stukely,  Que 430 

Dlopside Orford,  Que 450 

Calcite Orford,  Que 460 

Pyrlte  and  chalcopyrite Ascot,  Que 900 

Serpentine Thetford,  Que 400 

Chrysotile Thetford,  Que 425 

Chromite Coleraine,  Que 500 

Bomite  in  quartz Leeds,  Que 675 

Limestone Hull,  Que 500 

Spinel iiouchette.  Que 1,575 

Jasper Hull,  Que 825 

Marble Hull,  Que 325 

Serpentine  limestone Hull,  Que 335 

Serpentine Hull,  Que 335 

Marble Litchfield 475 

Sphalerite Calumet  island 600 

Albite Villeneuve,  Que 950 

Tourmaline •.   . .  Villeneuve,  Que 140 

Edenite  and  magnesite Grenville,  Que 300 

Rutile Templeton,  Que 200 

Idocrase Templeton,  Que 375 

Sandstone Nepean,  Ont 500 

Hornblende Raglan,  Ont 270 

Amazon  stone Cameron 500 

Fluorite  and  calcite Ross,  Ont 1,040 

Perthite N.  Burgess,  Ont 500 

In  addition  to  the  materials  collected  as  above,  Mr.  Charles  Camsell  has  collected 
for  this  section  280  pounds  of  silicified  wood  from  Agate  hill,  B.C. 


Digitized  by 


Google 


102  GBOLOQICAL  SURVEY 

7-8  EDWARD  VIU  A.  1908 


MEMORANDUM  BB   COAL  TESTS. 

Dr.  J.  B.  Porter. 

A  ^^stematic  inveetigation  of  the  coals  of  the  Dominion  has  been  undertaken  by 
tBe  Survey,  with  the  assistance  of  certain  specialists,  and  sufficient  progress  has 
already  been  made  to  justify  the  expectation  that  the  main  work  on  the  coals  of  the 
Dominion  will  be  completed  by  the  end  of  next  year. 

The  intention  is  to  obtain  a  representative  sample  lot  of  coal  from  each  important 
seam  in  eadh  district,  and  to  subject  each  of  the  samples  so  obtained  to  an  exhaustive 
series  of  economic  and  chemical  tests.  The  economic  tests  include  coal  washing,  and, 
when  necessary,  dry  cleaning,  followed  by  boiler  tests  on  the  washed  and  also  on  the 
original  imwashed  coaL  Other  portions  are  to  be  treated  in  gas  producers  and  the 
gas  used  in  statable  gas  engines  provided  with  devices  for  measuring  the  power  de- 
veloped. It  is  proposed  also  to  carry  out  competitive  coking  tests  on  washed  and  un- 
washed portions  of  such  coals  as  are  suitable  for  the  manufacture  of  coka 

In  connexion  with  the  above  economic  tests  a  complete  series  of  chemical  anal- 
yses and  calorimetry  determinations  will  be  made  of  all  coals,  and  analyses  will  also 
be  made  of  the  products  of  each  washing  and  coking  operation  and  of  the  gases  from 
the  boiler  and  producer  tests. 

The  Director  of  the  Survey  has  been  able  to  secure  the  co-operation  of  the  Min- 
ing and  Mechanical  Engineering  Departments  of  McQill  University,  and  thus  to  ob- 
tain not  only  competent  technical  assistance  and  a  trained  stafiE  of  experts  and  me- 
chanics, but  also  to  get  the  free  use  of  admirably  equipped  laboratories.  The  advantage 
of  this  last  feature  alone  can  be  judged  from  the  fact  that  it  would  cost  between 
$100,000  and  $160,000  to  duplicate  the  laboratory  and  office  plants  and  eqtupment 
which  have  been  placed  at  the  service  of  the  Survey.  Thanks  to  these  arrangements, 
it  has  only  been  necessary  to  purchase  one  considerable  set  of  apparatus,  namely,  a 
gas  producer  and  gas  engine  plant  of  the  most  recent  type.  This  has  been  installed 
in  a  temporary  fireproof  structure,  which  has  been  built  close  to  the  mining  labora- 
tories at  McGilL  In  all  other  respects  it  has  been  only  necessary  to  purchase  certain 
special  apparatus  to  supplement  the  McGill  equipment. 

The  investigation  is  under  the  general  direction  of  Dr.  J.  B.  Porter,  Professor  of 
Mining  Engineering,  McGill  University,  who  is  also  individually  responsible  for  the 
samplings  coal  washing  and  chemical  work.  The  conduct  of  the  boiler  tests  and  pro- 
ducer gas  engine  experiments  has  been  put  in  the  hands  of  Mr.  R  J.  Durloy,  Professor 
of  Mechanical  Engineering,  McGill  University.  The  several  portions  of  the  work  are 
conducted  as  follows: — 

The  economic  tests  above  named  are  carried  out  on  a  scale  of  approximately  50 
horse-power  and  for  periods  of  not  less  than  one  day.  This  60  horse-power  scale  has 
been  adopted  as  being  at  once  large  enough  to  ensure  practical  service  conditions,  and 
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yet  small  enough  to  be  of  value  to  the  community  which,  in  general*  makee  much 
more  use  of  small  than  of  large  power  plants. 

Samples  are  taken  by  Mr.  Theo.  Denis,  of  the  permanent  staff  of  the  Survey.  Mr. 
Denis  visits  and  examines  each  mine  to  be  sampled,  and  has  a  ten  ton  lot  of  coal 
selected,  sacked  and  shipped  under  his  own  personal  supervision.  In  taking  this  lot 
he  uses  every  jirecaution  to  secure  average  coal,  and,  as  a  check  on  the  main  lot,  he 
personally  secures  a  smaller  sample  which  he  seals  and  sends  direct  to  the  chemist. 

The  main  sample,  on  arrival  at  the  testing  plant,  is  unsacked,  crushed  to  go 
through  a  two-inch  screen,  mixed  thoroughly,  sampled  for  the  chemist,  and  then  re- 
sacked  and  set  out  for  treatment. 

This  work,  as  well  as  the  washing,  the  steam,  and  the  gas  power  tests,  is  in  charge 
of  Mr.  C.  Landry,  Ohief  Mechanic  of  the  Mining  Department. 

The  coking  tests  will  be  deferred  until  a  later  date,  as  it  is  desirable  to  first  com- 
plete the  general  surv^  of  the  subject  and  analyse  and  test  the  coals  as.  above  out- 
lined. It  is  proposed  to  have  the  coking  experiments  done  under  separate  supervision 
at  one  of  the  large  modem  coking  plants,  as  laboratory  tests  on  coking  have  not 
proved  reliable  even  when  carried  out  on  a  very  large  scala  , 

The  chemical  work  is  done  in  Dr.  Porter's  private  laboratory,  which  has  been  set 
aside  for  this  exclusive  service.  In  addition  to  the  regular  equipment  of  the  labora- 
tory, calorimeters  by  Ostwald  and  Boys  have  been  procured,  and  such  other  special, 
apparatus  as  has  been  found  necessary  to  make  the  equipment  as  complete  as  possible 
for  investigation  on  fuels.    The  chief  chemist  is  Mr.  Edgar  Stansfield,  M.  Sc. 

Owing  to  the  very  tardy  deliveries  of  some  of  the  machineiy  and  apparatus  ordered 
from  abroad,  and  to  delays  due  to  the  disastrous  fires  which  occurred  at  McOill  last 
April,  it  was  impossible  to  get  work  started  as  promptly  as  had  been  hoped,  but,  never- 
theless, the  results  for  the  year  are  very  encouraging.  Mr.  Denis  has  visited  Nova 
Scotia  and  New  Brunswick  and  has  taken  nineteen  samples,  all  told,  aggregating 
about  176  tons.  These  samples  have  all  been  tested  in  the  boiler  plant  Of  the  coals 
thus  far  received  twelve  have  been  sufficiently  impiire  to  require  washing.  These 
twelve  have  been  washed  and  the  washed  material  tested  in  the  boiler  plant. 

The  gas  producing  work  is  not  so  far  advanced,  owing  to  the  very  late  arrival  of 
some  of  the  apparatus,  but  is  now  under  way  (November  1),  and  will  probably  be 
completed  before  the  beginning  of  the  new  season. 

iThe  work  thus  done  virtually  completes  the  surv^  of  the  eastern  section,  with 
the  one  exception  of  the  properties  controlled  by  the  Dominion  Goal  Oompany,  which 
company  did  not  feel  prepared  to  furnish  material  for  the  tests.  It  is  expected  to  be 
able  to  cover  the  western  coal  fields  next  season  and  also  any  additional  eastern  coals 
which  it  may  be  worth  examining.  It  is  also  hoped  thbt  a  series  of  coals  from  the 
Dominion  collieriefl  may  be  submitted  in  order  to  complete  the  survey  of  the  country. 

In  addition  to  the  work  above  outlined  several  preliminary  samples  of  western 
coals  have  been  procured,  including  lignite  from  Saskatchewan  and  anthracite  and 
bituminous  coal  from  Alberta.  These  samples  are  now  being  used  in  connexion  with 
the  development  of  a  producer  for  dealing  with  fuels  of  this  character. 

In  all,  counting  duplicate  runs,  there  have  been  completed  to  date,  fourteen  wash- 
ing tests,  thirty  boiler  tests  and  a  very  large  number  of  chemical  analyses.    In  addi- 
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tion  to  this  regular  work  there  have  been  numerous  experimental  operatiT)n8  for  the 
purpose  of  adjusting  and  testing  apparatus  and  for  arriving  at  standard  methods  of 
high  accuracy.  Probably  at  least  one-half  of  all  of  the  work  done  thus  far  has  been  of 
this  character. 

It  may  be  noted  that  with  the  one  exception  mentioned  above,  all  colliery  mana- 
gers have  ofFered  the  Department  every  facility  in  taking  samples  and  have  given  the 
coal  free  of  charge. 

The  railway  companies  have  hauled  the  coal  free  in  all  cases  and  have  thus  re- 
lieved the  Department  from  what  would  otherwise  have  been  a  very  serious  item  of 
expense. 
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PALAEONTOLOGY  AND  ZOOLOGY. 

J.  F.  Whiteaves. 

In  the  departments  of  Palaeontology  and  Zoology,  Dr.  Whiteaves  reports  as  fol- 
lows : — 

PALiSONTOLOGT. 

*  Illustrations  of  the  Fossil  Fishes  of  the  Devonian  rocks  of  Canada,  Part  IIL, 
Supplementary.'  At  the  last  meeting  of  the  Royal  Society  of  Canada,  held  at  Ottawa 
in  May,  1907,  a  paper  with  this  title  was  presented,  which  has  since  been  printed  in  its 
Transactions.  All  three  parts  of  this  paper  are  devoted  to  the  description  and  illustra- 
tion of  the  remarkable  fish  faunss  of  the  Upper  Devonian  rocks  at  Scaimienac  bay. 
Que.,  and  of  the  Lower  Devonian  rocks  at  Campbellton,  N.B. 

The  first  and  second  parts,  published  in  the  Transactions  of  the  same  society  for 
1886  and  1888,  consist  of  descriptions,  with  figures,  of  seven  species  of  fossil  fishes 
from  Scaimienac  bay  (including  an  extended  diagnosis  of  the  then  new  genus  Euaihe- 
nopteron),  and  of  four  species  from  Campbellton.  These  descriptions  and  figures  were 
based  exclusively  upon  collections  made  by  officers  of  the  Survey  in  1880-83.  Since 
1887,  large  additional  collections  of  the  fossil  fishes  from  these  two  localities 
have  been  made  by  Mr.  Jex,  for  Mr.  R.  F.  Damon,  of  Weymouth,  England 
(in  1888-92);  by  Professor  W.  Patten,  of  Dartmouth  College,  Hanover,  N.H. 
(in  1901-02);  by  Mr.  Louis  Hussakof,  of  the  American  Museum  of  Natural 
History,  New  York  City,  and  by  Mr.  L.  M.  Lambe,  of  this  Survey  (in  1905).  Most 
of  the  specimens  collected  by  Mr.  Jex  have  been  acquired  for  the  Edinburgh  Museum, 
or  for  the  Geological  Department  of  the  British  Museum.  The  specimens  now  in 
Edinburgh  have  been  reported  on  and  described  by  Dr.  R.  H.  Traquair,  and  those  now 
in  the  British  Museum  by  Dr.  A.  Smith  Woodward. 

The  third  and  concluding  part  of  the  *  Illustrations,'  which  was  commenced  in 
1906,  is  a  synopsis  of  the  latest  information  about  the  fossil  fishes  from  Scaumenac 
bay  and  Campbellton.  It  consists  of  a  revised  list,  with  references,  of  the  twenty- 
two  species  now  known  to  occur  at  these  localities,  with  a  copy  of  the  original  descrip- 
tion of  each  of  the  genera  and  species  described  by  Traquair  or  Smith  Woodward, 
with  supplementary  notes  on  some  of  the  si)ecies  previously  described  by  the  writer. 

Two  palseontological  papers  have  been  contributed  to  the  Ottawa  Naturalist  for 
February  and  August,  1907.  The  first  of  these  is  entitled  ^  Notes  on  the  skeleton  of  a 
White  Whale  or  Beluga  recently  discovered  in  Pleistocene  deposits  at  Pakenham, 
Ont'  It  gives  a  somewhat  more  detailed  account  of  this  discovery  than  that  in  the 
Summary  Report  of  this  Survey  for  1906.  The  second  is  entitled  *  Description  of  a 
Canadian  species  of  Peltoceras/  The  specimen  upon  which  it  is  based  was  collected 
in  the  Femie  shales  at  Rocky  Mountains  park.  Alberta,  by  Mr.  D.  B.  Dowling  in  1906. 
The  discovery  of  an  Ammonite  of  this  genus,  and  the  previous  recognition  of  a  species 
of  Cardioceras  in  these  shales  would  seem  to  indicate  that  they  are,  in  part  at  least, 

of  Jurassic  age. 
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A  commenoement  has  been  made  of  a  systematic  list^  with  lef eraicee,  of  the  fossils 
of  the  Comiferous  limestone  of  Ontario,  for  which  material,  in  the  way  of  specimois, 
has  been  accumulating  for  years.  A  rou^  draft  has  been  made  of  that  part  of  the 
manuscript  which  refers  to  the  corals  proper,  the  echinodermata,  and  the  polyzoa  or 
bryozoa. 

A  revised  list  of  fossils  from  the  supposed  ITtica  or  Lorraine  shales  at  St  Bruno 
mountain,  Que.,  has  been  prepared  for  imblication  in  Mr.  J.  A.  Dresser's  report  This 
list  is  based  upon  identifications  of  species  that  were  made  in  1906. 

Small  collections  of  fossils  from  yarious  localities  have  been  examined  and  re- 
ported upon  provisionally,  for  members  of  the  staff,  employees  of  the  Department  and 
others.    Afaong  these  collections  are  the  following: — 

Fossils  from  five  localities  on  Cormorant  lake  near  the  lower  Saskatchewan  river, 
collected  by  Mr.  W.  Mclnnes  in  1906;  and  from  the  Pasquia  hills,  Saskatchewan,  col- 
lected by  Mr.  Mdnnee  in  1907.  The  former  are  clearly  of  Cambro-Silurian  and  prob- 
ably of  Trenton  age;  and  the  latter  as  clearly  of  Cretaceous  and  probably  of  Niobrara- 
Benton  age. 

Fossils  from  four  localities  in  the  Yukon  territory,  collected  by  Mr.  Caimes  in 

1906,  as  follows:— From  Limestone  range,  east  of  Whitehorse;  a  fragment  of  a 
Zaphrentoid  or  Cyathophylloid  coral.  From  three  miles  west  of  De  Witte;  a  few 
specimens  of  an  Athyroid  or  Terebratulbid  shell,  and  a  fragment  of  another  brachi- 
opod.  The  coral  is  evidently  a  Pateozoic  species,  and  the  Athyroid  or  Terebratuloid 
shell  seems  to  be  of  Palaozoic  or  Triassic  age.  From  Union  Mines,  twelve  miles 
southwest  of  Robinson;  and  from  Tone  mountain,  seven  miles  west  of  Robinson. 
The  fossils  from  these  two  localities  are  of  Cretaceous  age,  and  apparently  indicate  the 
faistence  of  rocks  of  the  same  geological  horizon  as  the  Fort  Benton  group  of 
Nebraska,  Colorado  and  New  Mexico. 

From  two  locaUties  in  the  Bulkl^  valley,  B.C.,  collected  by  W.  W.  Leach  in 

1907.  Thirty-five  fossils  from  rocks  that  are  evidently  of  Lower  Cretaceous  age. 

PAL.«0NT0L0QY    AND   ZOOLOGY. 

As  it  was  decided  that  the  General  Index,  now  going  through  the  press,  should 
contain  full  reference  to  all  the  fossils  and  zoological  specimens  mentioned  in  the  six- 
teen volumes,  the  writer  was  requested  to  read  all  proof  containing  any  mention  of 
pakeontological  or  zoological  matter,  and  to  revise  the  speUing  of  the  family,  generic, 
and  specific  names  therein.  The  printing  of  the  Index  commenced  in  May,  since 
which  time  600  galleys  have  been  received  and  read. 

ZOOLOQT. 

A  Bibliography  of  Canadian  Zoology  for  1906,  exclusive  of  Entomology,  has  been 
prepared  for  the  Transactions  of  the  Royal  Society  of  Canada  for  1907,  and  has  since 
been  printed  therein. 

A  paper  entitled  '  Notes  on  some  Fresh-water  shells  from  Manitoba  *  has  been 
published  in  the  Ottawa  Naturalist  for  March,  1907.  The  specimens  referred  to  in 
this  paper  were  collected  at  two  localities  by  Professor  Macoun  in  1906. 

A  list  has  been  made  for  M!r.  Mclnnes  of  some  fresh-water  shells  that  he  collected 
in  1906;   and  some  recent  marine  and  fresh-water  shells  from  Prince  Edward  Island 
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have  been  named  for  Mr.  Charles  Ives,  of  Mificouche.    Information  about  soological 
specimens  has  been  sent  to  various  correspondents. 

DBPABTMSNTAL. 

.  During  Dr.  Low's  absence  in  the  field,  in  the  summer  months,  and  during  his 
ilhieas  in  February  and  since  the  middle  of  September,  the  duties  of  Acting  Deputy 
have  been  performed  by  the  writer,  assisted  by  Mr.  Percy  Selwyn. 

The  following  specimens  were  received  in  1907,  either  from  members  of  the  staff 
or  from  employees  of  the  Survey,  in  addition  to  those  already  mentioned  as  having 
been  received  from  Mr.  Mclnnes  and  Mr.  Leach: — 
EUs^Dr.  R  W.: 

About  250  specimens  of  fossil  fishes  from  the  Albert  mines,  NJB. 
Matthew,  Dr.  Q.  F.: 

Several  collections  of  fossil  plants  from  the  north  side  of  the  Bay  of  Fundy, 
NJB. 

Ami,  Dr.  R  M.: 

Fifty  fossils  (of  presumably  Upper  Carboniferous  age),  from  West  Bay,  near 
Parrsborougl^  N.S.;  and  about  100  from  the  volcanic  ash  beds  near  the 
school-house  at  McAra  brook,  Antigonish  county,  N.S.;  100  fossils 
from  the  ferruginous  beds  of  the  Stonehouse  formation  (Silurian)  along 
the  Arisaig  shore,  near  the  contact  with  the  eruptive  mass,  on  McAra 
brook,  below  the  mouth  of  Stonehouse  brook;  and  200  fossils  from  the 
Moydart  formation  along  the  Arisaig  shore,  McAra  brook. 

T?wenty-five  fossil  plants  from  the  coal-measures  near  Westville,  Pictou 
county,  N.S.;  and  a  collection  of  fossil  plants  from  the  Pictou  coal  basin, 
near  the  Yale,  the  Marsh  mine,  the  Allan  shaft,  and  other  localities  near 
Stellarton. 

Fossiliferous  cores,  &c,  from  the  Macnaughton-Fraser  bore-hole,  on  a  branch 
of  the  Smelt  brook  near  Trenton,  Pictou  county,  N.S. 

About  160  fossils  from  the  Silurian  limestones  at  Dalhousie,  N3.;  and  100 
from  the  Lower  Devonian  rocks  at  Oampbellton,  N3. 

About  fifty  fossils  from  Eennebecasis  island,  near  St  John,  N.B. ;  200  from 
various  localities  in  Nova  Scotia  and  New  Brunswick;  and  fifty  speci- 
mens of  plant  and  fish  remains  from  the  Upper  Devonian  sandstones  at 
Scaumenac  bay,  P.Q. 

Dowling,  D.  B. : 

Twelve  fossils  from  the  Lower  Cretaceous  or  Jurassic  rocks  at  the  bead  of 
Prairie  creek,  Athabaska  river.  Alberta. 

Malloch,  Q.  S.: 

Eight  fossils  from  near  the  base  of  the  Upper  Banff  limestones,  second  range 
of  Bocky  mountains,  Canadian  Rodcy  Mountains  Park,  north  of  Bed 
Deer  river;  and  two  fossils  from  the  Lower  Banff  shale,  third  range, 
south  of  Clearwater  river;  all  from  Alberta. 

Spreadborough,  W. : 

Ninety-four  skins  of  mammals,  and  173  of  birds,  from  the  west  coast  of  Van- 
couver island.  Clutch,  of  nine  eggs,  of  the  Ringed  Pheasant ;  clutch,  of 
two  eggs,  of  the  Western  Night  Hawk;  and  single  egg  of  the  Valley 
Quail;  all  from  near  Victoria,  V.L 

Tufts,  H.  F.: 

One  hundred  and  seventy-one  skins  of  birds  from  Nova  Scotia.  (^oo(jIp 
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Johnston,  W.  A. : 

A  collection  of  fossils  from  the  Peterborough  and  Simcoe  districts  of  On* 
tario,  including  about  fifty  specimens  of  Trenton  crinoids  and  starfishes 
from  the  vicinity  of  Kirkfield,  Ont. 

Cy Sullivan,  Owen: 

Three  specimens  of  a  recent  marine  sponge  (PhakeUia  venHUbrum)  from 
low  tide  at  Cape  Churchill,  Hudson  bay. 

Young,  C.H.: 

Specimens  of  four  species  of  Sphcerium  and  one  of  Pisidium  from  near 
Ottawa. 

The  additions  to  the  palseontological  and  zoological  collections  in  the  Museum 
during  1907,  and  from  other  sources,  are  as  follows: — 
By  presentation: 

(A, — PalcBontohgy.) 

Grant,  Colonel  C.  C,  Hamilton,  Ont. : 

Eighteen  fossils  from  the  Niagara  formation  at  Hamilton;  one  fossil  from 
the  Niagara  shale  at  Grimsby;  and  eighteen  fossils  from  the  Cambro- 
Silurian  drift  at  Winona,  Ont 

Narraway,  J.  E. : 

Specimen  of  Endoceras  proteiforme  (?)  from  the  Utica  shale  at  Cummings 
Bridge,  Carleton  county,  Ont. 

Topley,  H.  N.: 

Small  Inoceramus  from  forty-five  miles  southeast  of  Medicine  Hat,  Alberta. 

Hatin,  A.  F.«  Ottawa: 

Small  fossil  beetle  from  Lebanon,  Syria. 

—  Milleken,  Gleichen,  Alberta;  per  H.  N.  Topley: 

Silicified  wood  from  100  miles  north  of  Gleichen,  on  the  Red  Deer  river. 

—  Hutchins,  Winnipeg,  Man.;  per  H.  N.  Topley: 

Specimen  of  ReceptactUites  Oweni^  from  ^e  Winnipeg  limestone,  and  of 
Streptelasma  irilohatum,  from  Stony  Moimtain. 

(B. — Zoology.) 

Weston,  T.  C,  Levis,  Que.: 

Fossil  sponge  (Archceocythus)  from  the  conglomerate  near  the  street  rail- 
way sheds  at  Levis. 

Eifrig,  Rev.  0.  W.  G.,  Ottawa: 

Posterior  portion  of  cranium  of  moose  ( ?)  with  basal  portion  of  antlers,  from 
the  bottom  of  Lake  Clear,  Sebastopol  township,  Renfrew  county,  ten 
miles  south  of  Eganville,  Ont. 

Ives,  C,  Miscouche,  P.E.I. : 

Eighteen  specimens  of  Clidiophora  Oouldiana,  Dall,  from  the  Miscouche 
shoals ;  and  eight  of  Pisidium  Idahoense,  Roper,  from  a  pond  at  the  head 
of  Wilmot  river,  P.E.I. 
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Brodie,  Br.  W.,  Toronto: 

Specimens  of  SphcBrium  sulcatum,  Anodontoides  Ferusaadana,  var.  modes-' 
ta  (?),  and  TJnio  complanatus,  from  Muskoka  ;  and  one  specimen  of 
Pyramidula  solitaria  (?),  from  Moyie,  B.C. 

By  purchase: 

Specimen  of  the  large  Nova  Scotian  variety  of  the  Wild  Cat  (Lynx  rufus, 

var.  magnus). 
Black  variety  of  the  Chipmunk,  from  Kingsmere,  Que. 
Albino  Virginian  Deer,  from  North  Wakefield,  Que. 
Two  Coyotes,  two  Rocky  Mountain  Goats,  and    o^e    Wolf,    from    British 

Columbia. 
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VERTEBBATE  PALEONTOLOGY. 

Lawrence  M.  Lamhe  (Vertebrate  PdkBontologiH). 

Idy  attemtion  has  been  given  principally,  during  the  past  year,  to  the  completion 
of  part  rV  of  Volume  HI  (quarto)  of  Contributions  to  Canadian  Palaeontology.  This 
report  on  the  Yertebrata  of  the  Oligocene  deposits  of  the  eastern  end  of  the  Gyprees 
hills,  Saskatchewan,  in  and  near  Bone  coulee,  is  based  on  the  collection  made  by  me 
in  1904  and  on  the  material  of  the  earlier  collections.  The  Tegort  will  consist  of  about 
one  hundred  pages  of  text,  illustrated  by  text  figures  and  seven  plates.  The  manu- 
script is  now  ready  for  the  printer,  as  are  also  the  drawings  for  the  text  figures  and 
the  plates. 

The  fauna  of  the  Oligocene  deposits  of  the  Cypress  hills,  made  known  to  us  by 
Professor  E.  D.  Cope's  memoir  of  1891,  has  been  more  than  doubled  as  a  result  of 
my  study  of  the  collections  from  Bone  coul^  New  species,  and  species  previously 
known  but  not  hitherto  recorded  from  this  horizon  in  Canada,  have  been  added.  The 
majority  of  these  additions  have  been  supplied  by  the  collection  of  1904,  but  a  few 
forms  are  represented  by  specimens  belonging  to  the  earlier  collections  from  the  same 
locality  that  apparently  were  not  submitted  to  Professor  Cope  for  determination. 
Li  all  over  fifty  species  are  described  or  referred  to,  belonging  to  the  classes  of  fishes, 
reptiles  and  mammals,  the  last  of  these  preponderating,  the  fauna  being  essentially  a 
land  one  with  the  addition  of  some  river  species. 

These  Oligocene  beds  were  evidently  deposited  by  rapidly  flowing  water  from  the 
west.  The  thick  beds  of  rounded  pebble  occurring  at  the  base  repres^it  the  work  of 
a  strong  transporting  force  such  as  would  be  supplied  by  a  turbulent  stream  of  con- 
siderable size  carrying  eastward  material  from  the  Bocky  mountains.  The  sands 
show  false  bedding  as  a  result  of  varying  currents.  With  the  accumulation  of  ma* 
terial  eastward  and  a  consequent  reduction  of  the  transporting  force,  beds  of  finer 
material  were  deposited  at  a  higher  level  and  probably  on  extensive  areas  of  overflow. 

The  following  papers,  of  which  separates  have  been  distributed-  by  this  Depart- 
ment, were  published  during  the  year  : — 

'  On  a  tooth  of  Ovibos  from  Pleistocene  gravels  near  Midway,  B.C.y'  Ottawa 
Naturalist,  voL  XXL,  with  plate. 

Li  this  paper  an  upper  molar  tooth  of  a  ruminant  from  Pleistocene  gravels  on 
Bock  creek  about  eight  miles  above  its  entry  into  Kettle  river,  southern  British  Colum- 
bia, is  described  and  figured.  The  tooth  is  the  right  posterior  true  molar  and  is  re- 
ferred provisionally  to  the  genus  Ovibos.  It  is  compared  with  the  corresponding  tooth 
of  Ovibos  moschaius  and  Ovie  montana  and  references  are  made  to  remains  of  Ovibos 
previously  recorded  from  Canada. 

*  On  a  new  Crocodilian  genus  and  species  from  the  Ju^th  Biver  formatioii  of 
Alberta,'  Transactions  Royal  Society  of  Canada,  third  series,  voL  L,  with  five  plates. 

Certain  crocodilian  remains  including  a  mandibular  ramus,  the  posterior  part  of 
a  cranium,  part  of  a  maxilla,  vertebra,  Ac.,  collected  by  me  from  the  Judith  Biver 
(Belly  Biver)  formation  on  Bed  Deer  river,  Alberta,  are  described  in  detail  with  ex- 
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planatory  figures,  as  representing  a  new  genus  and  species.    The  name  LeidyoBuckuB 

canadensis  is  proposed  for  the  genus  and  species. 

Among  the  characters  revealed  hy  the  Red  Deer  river  specimens  are  the  follow- 
ing principal  ones  : — 

Mandibular  symphysis  short  and  contributed  to  by  the  splenial.  Alveolar  border 
of  mandible  undulating.  Teeth  of  unequal  size,  nearly  smooth,  with  an  inner  area  de-  . 
fined  by  lateral  carinie,  the  third  lower  tooth  nearly  reaching  the  size  of  tiie  enlarged 
fourth.  External  mandibular  foramen  and  smaller  internal  one,  present.  Orbits  con- 
fluent with  lateral  temporal  fossae  and  larger  than  supratemporal  vacuities.  Eusta- 
chian canals  enclosed.  Snout,  as  indicated  by  the  anterior  end  of  a  maxilla,  short  and 
broad.  Fourth  lower  tooth  received  into  a  notch  in  the  maxilla.  VertAra  of  the  pro- 
coelian  type.  Pits  of  the  sculptured  bones  of  the  head  and  of  the  scutes,  deep  and 
separated  by  narrow  ridges. 

These  characters  indicate  a  bievirostrate  form  of  Eusuchia,  different  generically 
from  any  hitherto  known,  and  one  not  readily  placed  in  the  present  generally  accepted 
classifications  of  the  procoelian  crocodilia.  It  differs  entirely  from  described  breviro- 
strate  forms  in  the  entry  of  the  splenial  into  the  formation  of  the  symphysis,  a  char- 
acter claimed  for  the  longirostrate  forms  of  the  suborder.  The  dentition  of  Leidy(h 
8uchu8  resembles  in  some  respects  that  of  Diploeynodon  (Tertiary  of  Europe  and 
America),  especially  in  the  enlargement  of  the  third  mandibular  tooth.  The  recep- 
tion of  the  fourth  lower  tooth  into  a  notch  in  the  maxilla  is  a  crocodilian  character 
shared  by  Diploeynodon.  The  form  of  the  occiput  appears  to  approach  closer  to  that 
of  the  crocodiled  than  the  alligators  and  the  size  of  the  supratemporal  vacuities  is 
rather  crocodilian  than  otherwise. 

As  a  whole,  the  characters,  brought  to  light  by  the  speciniens  on  which  Leidyo- 
8ucku$  is  based,  place  that  genus  close  to  those  members  of  the  crocodilia  having 
broad,  short  snouts  and  procoelian  vertebiSB.  The  genus  is  for  the  present  referred  to 
a  group  such  as  would  be  provided  by  Lydekker's  Brevirostrate  Section  of  the  croco- 
dilidsB  if  that  section  were  extended  so  as  to  include  short-nosed  forms  in  which  the 
splenial  enters  to  a  slight  extent  into  the  mandibiilar  symphysis. 

'  Note  on  the  occurrence  of  a  supernumerary  tooth  in  a  dog,'  Ottawa  Naturalist, 
Vol.  XXI.,  with  text  illustration. 

The  occurrence  of  an  additional  first  upper  premolar  is  recorded  in  the  skull  of  a 
dog,  presumably  a  collie,  found  at  Tranquille,  Kamloops  lake,  B.C.,  in  1906.  Atten- 
tion is  drawn  to  the  narrow  skull  and  lengthened  muzzle  in  this  breed  of  dog  and  to  its 
affinity  to  the  wolf  in  this  respect 

No  field  work  was  undertaken  during  the  past  year,  as  it  was  considered  desirable 
to  complete  work  already  in  hand;,  more  particularly  the  fourth  part  of  Volume  m 
(quarto)  of  Contributions  to  Canadian  Paleontology  above  mentioned. 

With  a  view  to  enlarging  and  increasing  the  usefulness  of  the  present  inadequate 
o^teologicial  collection,  a  series  of  skulls  of  the  small  Canadian  mammals  has  l^een 
selected  from  the  zoological  collection  of  the  Survey,  the  selection  being  made  by  Mr. 
C.  H.  Young  with  the  permission  of  Professor  John  Macoun.  Also  a  mounted  disarti- 
culated ^nill  of  Crocodikis  niloticus  has  been  purchased  during  the  past  year.  It  is 
hoped  in  the  near  future,  by  additions  as  occasion  permits,  to  bring  together  a  thor- 
oughly representative  collection  of  the  skeletons  of  all  living  Canadian  vertebrate 
species  to  be  available  for  comparison  with  extinct  forms,  and  for  the  use  of  zoologists 
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and  advanced  students  visiting  the  Department  as  well  as  for  exhibition  to  the  general 
public 

Reference  was  made  in  my  last  year's  Summary  Report,  to  the  remains  of  plants 
and  insects  included  in  my  1906  collection  of  fishes  from  the  Tertiary  sedimentary  de- 
posits of  the  southern  interior  of  British  Columbia.  The  determination  of  the  insects 
has  been  kindly  undertaken  by  Professor  Anton  Handlirsch,  Adjunct  Curator  of  the 
Royal  Imperial  Natural  History  Museum  of  Vienna,  Austria,  a  well  known  authority 
on  fossil  insects.  The  collection  was  sent  to  him  early  in  the  year  and  a  report  on  it, 
for  publication  by  this  Department,  may  be  expected  soon.  The  report  on  the  plants, 
by  Professor  D.  P.  Penhallow,  of  McQill  University,  Montreal,  has  been  received  and 
is  now  being  printed  by  the  Survey  in  quarto  form.  This  illustrated  memoir,  based 
principally  on  my  collection  of  1906,  includes  collections  of  former  years  and  brings 
to  date  our  knowledge  of  the  Tertiary  flora  of  southern  British  Columbia. 
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NAJTTTRAL  HISTORY  BRANCH. 

Prof,  John  Macoun, 

Owing  to  the  approaching  completion  of  the  Victoria  Museum,  our  Director 
thought  it  advisable  that  more  of  the  time  and  attention  of  my  department  should 
be  given  to  the  accumulation  and  arrangement  of  our  natural  history  material.  With 
this  object  in  view,  arrangements  were  made  in  the  spring  to  add  to  our  collection  and 
as  far  as  possible  make  an  inventory  of  what  material  we  had  so  that  additions  could 
be  obtained  when  necessary  and  a  correct  knowledge  be  had  of  the  material  in  stock. 

Early  last  spring,  Mr.  Charles  H.  Young,  whose  work  as  a  skilful  and  artistic 
mounter  of  insect  specimens  is  well  known,  began  the  preparation  of  cases  illustrating 
the  life  history  of  our  large  butterflies  and  moths,  and  during  the  siunmer  continued 
the  collection  of  material  to  be  used  for  this  purpose.  Under  my  directions  he  has 
pe-sorted,  arranged  and  catalogued  our  large  duplicate  collection  of  birds  and  mam- 
mals. These  specimens  have  all  been  stored  in  air-tight  boxes,  and  unless  for  purposes 
of  comparison  will  not  be  disturbed  until  needed  for  the  new  Museum.  They  include 
8,802  bird  skins  and  1,106  skins  of  mammals.  Of  the  birds,  463  are  waterbirds,  in- 
cluding ducks,  82  are  waders,  grouse  and  pigeon,  114  are  hawks  and  owls,  and  1,663 
are  small  birds.    There  are  489  large  mammals  and  667  smaU  ones. 

My  permanent  assistant,  Mr.  J.  M.  Macoun,  remained  in  the  oflfice  all  summer, 
as  there  was  much  routine  work  in  arrears,  but  Mr.  H.  F.  Tufts,  in  Nova  Scotia,  and 
Mr.  W.  Spreadborough,  on  Vancouver  island,  were  engaged  in  collecting  birds  and 
mammals;  Mr.  Tufts  for  a  few  weeks  in  the  spring  and  again  this  fall;  Mr.  Spread- 
borough  during  the  greater  part  of  the  season.  Both  of  these  gentlemen  made  large 
collections  which  include  many  rare  species.  ^ 

Since  the  date  of  my  last  rei)ort  my  assistant,  Mr.  J.  M.  Macoim,  and  I  have  been 
engaged  in  the  routine  work  of  the  branch,  except  during  the  three  months  I  was 
engaged  in  western  Ontario  and  eastern  Quebec.  The  determination  and  distribution 
of  plant  collections  has  occupied  much  of  our  time.  During  the  year  1,464  sheets  of 
botanical  specimens  were  mounted  and  added  to  the  herbarium ;  2,278  sheets  of  speci- 
mens were  received,  and  1,593  sent  in  exchange.  • 

Early  in  May  I  received  instruotions  from  the  Director  to  obtain  photographs  of 
all  our  forest  trees  and  at  the  same  time  secure  specimens  of  our  native  woods  for  the 
Victoria  Museum.  With  these  ends  in  view  I  went  to  western  Ontario,  and  in  the 
course  of  a  couple  of  weeks  located  numerous  remnants  of  the  old  forest  and  dis- 
covered where  I  could  obtain  museum  specimens  of  the  timber.  With  Mr.  H.  N. 
Topley  as  photographer  and  John  H.  Marshall  as  assistant,  I  left  Ottawa  on  June  19, 
and  was  occupied  in  the  western  peninsula  of  Ontario  imtil  July  28,  when  we  returned 
to  Ottawa.  During  this  time  we  obtained  about  130  photographs  of  forest  trees  under 
three  conditions — single  forest  trees,  single  trees  grown  in  the  open  and  stands  of 
individual  trees  in  the  forest.  The  height  and  diameter  of  each  tree  were  determined, 
and  many  photographs  of  trees  ranging  from  100  to  144  feet  in  height  were  taken. 
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The  series  of  photos,  is  very  fine,  and  when  (enlarged  and  hung  in  the  Museum  will 
not  only  be  very  effective,  but  will  be  a  permanent  record  of  our  forest  trees  and  the 
conditions  of  the  forests  at  the  present  time.  About  forty  trees,  almost  exclusively 
confined  to  western  Ontario,  were  photographed,  and  forty-one  tree-trunks,  mostly  of 
the  same  species  of  trees,  were  obtained.  These  were  cut  five  feet  long  and  averaged 
two  feet  in  diameter.  These  photographs  and  wood  specimens  will  form  the  nucleus 
of  the  wood  collection  for  the  Victoria  Museum.  Mr,  H.  *N.  Topley  had  to  leave  for 
Oalgary,  so  our  work  for  the  season  came  to  an  end. 

As  opportunity  offers  I  am  working  up  the  seaweeds  of  our  Atlantic  coast,  and  in 
the  summer  of  1906  I  spent  about  five  weeks  collecting  at  Cap  k  PAigle  below  Murray 
Bay,  on  the  north  side  of  the  St  Lawrence,  with  excellent  results.  My  collections 
showed  that  it  was  actually  the  Arctic  current  that  flowed  up  the  north  shore  of  the 
St.  Lawrence.  Many  species  collected  by  me  were  common  on  the  coast  of  Greenland. 
After  my  return  to  Ottawa  from  the  west  this  summer  I  spent  a  week  in  the  oflice 
and  then  went  to  Oasp6  basin  and  Perc6,  Que.,  to  continue  my  study  of  seaweeds. 
Five  weeks  were  profitably  spent  and  an  extensive  coDection  was  made.  A  study  of  the 
species  found  there  shows  that  the  water  in  Gaspe  basin  is  comparatively  warm, 
especially  on  the  Englishtown  side.  Haldimand  beach,  near  Englishtown,  is  very 
extensive  and  for  over  a  mile  there  is  an  excellent  beach  suitable  for  bathing  purposes. 
The  seaweeds  here  showed  that  the  cold  current  found  in  the  St.  Lawrence  does  not 
reach  the  beach,  and  this  is  the  cause  of  its  popularity  for  summer  bathing.  The 
writer  ventures  to  prophecy  that  on  the  completion  of  the  Ghisp6  railway  a  large  sum- 
mer hotel  will  be  built  on  or  near  the  beach,  and  this  region  will  become  better  known 
as  a  summer  resort,  as  there  is  good  bathing,  fishing  in  the  sea  and  rivers,  and  very 
safe  sailing  on  the  well-sheltered  basin. 

In  this  connexion  it  should  be  mentioned  that  Dr.  Chas.  A.  Hamilton,  of  Mahone 
Bay,  N.S.,  very  kindly  ofPered  in  the  spring  of  1906  to  make  a  coDection  of  the  sea- 
weeds in  tbat  vicinity.  A  very  large  series  was  collected,  and  his  specimens  not  only 
form  an  important  contribution  to  our  herbarium,  but  will  be  of  great  value  in  assist- 
ing in  working  out  problems  relating  to  the  distribution  of  marine  fiora  and  fauna. 
The  specimens  collected  at  Mahone  Bay  indicate  an  inflow  of  warmer  water  at  that 
point  than  is  general  along  the  Nova  Scotia  coast. 

While  at  work  in  western  Ontario  and  in  the  vicinity  of  Gasp6  basin  a  thorough 
study  was  made  of  the  flora,  both  phaenogamic  and  cryptogamic,  and  large  collections 
were  made.  These  have  not  yet  been  worked  up  but,  besides  many  rare  species,  several 
undescribed  forms  were  secured  and  the  geographical  limits  of  many  others  extended. 

Six  hundred  and  fifty-nine  official  letters  were  written  and  about  the  same  number 
were  received. 
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THE  LIBRAKY. 

Diiring  the  twelve  months  from  December  1,  1906,  to  November  30,  1907,  there 
were  distributed  54,781  publications,  comprising  reports,  parts  of  reports,  bulletins 
and  maps;  of  these,  41,704  were  distributed  in  Canada,  the  remainder,  13,077,  being 
sent  to  foreign  countries. 

The  sale  of  publications  during  the  past  twelve  months,  including  reports  and 
maps,  amounted  to  $367.42. 

Publications  to  the  number  of  3,362  were  received  as  exchanges  or  donationa,  in- 
cluding, besides  periodicals  and  maps,  reports  and  publications  of  foreign  Geological 
Surveys,  and  memoirs,  transactions  and  proceedings  of  learned  societies  in  both 
hemispheres. 

As  a  result  of  a  circular  sent  to  all  on  the  general  mailing  list,  about  16,000 
extra  copies  of  the  Department's  publications  were  applied  for  and  distributed. 

There  are  now  in  the  library  about  16,460  volumes,  besides  a  large  number  of 
pamphlets  on  various  subjects. 

The  number  of  letters  received  in  connexion  with  the  library  was  3,642,  besides 
3,466  acknowledgments  from  exchanges  and  individuals.  The  number  of  letters  sent 
from  the  library  was  3,278. 

The  library  is  open  from  10  a.m.  to  4  p.m.,  for  persons  wishing  to  obtain  informa- 
tion in  regard  to  scientific  matters. 
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PUBLISHING   DEPARTMENT. 

ENGLISH  SECTION. 

F.  J.  Nicolas. 

The  followin);  reports  and  catalogues  have  been  published  since  January  1, 
1907:— 

No.  969.  Summary  Report  for  1906. 
971.  Mines  Section  Report  for  1906. 

Descriptive  Catalogue  of  Minerals  and  Rocks.    By  R  A.  A.  Johnston  and 
Dr.  0.  A.  Young. 
899.  Part  A.,  VoL  XVI.,  being  the  Survey  edition  of  Summary  Report  for  1904. 
902.  Report  on  Brome  Mountain,  Que.    By  J.  A.  Dresser. 

942.  Report  on  Peel  and  Wind  Rivers,  Yukon.    By  C.  Camsell.)  ,  , 

948.  Report  on  Upper  Stewart  River.    By  J.  Keele.  ^iiound  together. 

949.  Cascade  Coal-field.    By  D.  B.  Dowling. 

^68.  Chemistry  and  Mineralogy  (Annual  Report).    By  Q.  C.  Hoffmann. 
911.  Annual  Report  (New  Series)  Vol.  XV.,  (pp.  1026).    Containing  the  follow- 
ing reports: — 
(A)  Bell,  R.— Summary  Report  of  the  Acting  Director,  for  1902. 
(AA)  Bell,  R.— Summary  Report  of  the  Acting  Director,  for  1903. 
(F)  Dowling,  D.  B.— Report  on  Coal-fields  of  Souris  River. 
(S)  Ingall,  E.  D.— Report  of  Section  of  Mines,  1902. 
962.  Annual  Report  (New  Series)  Vol.  XVI.,  (pp.  733).    Containing  the  follow- 
ing reports : — 

(A)  Bell,  R. — Summary  Report  of  the  Acting  Director,  for  1904. 

(B)  Ells,  R.  W.— Report  on  Graham  Island,  B.C. 

(C)  Keele,  J. — ^Report  on  Upper  Stewart  River. 
(CC)  Camsell,  C. — Report  on  Peel  and  Wind  Rivers. 

(Q)  Dresser,  J.  A. — Geology  and  Petrography  of  Brome  Mountain. 

(H)  Young,  Q.  A. — Geology  and  Petrography  of  Yamaska  Mountain. 

(S)  Ingall,  E.  D.— Report  of  Mines  Section,  1903. 
977.  Report  on  the  Pembroke  Sheet.    By  R.  W.  Ells. 
979.  Report  on  the  Klondike  Gravels.    By  R.  G.  McConnell. 
968.  The  Barytes  Deposits  of  Lake  Ainslie  and  North  Cheticamp,  N.S.    By  H.  S. 
Poole. 
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PUBLISHINQ  DEPAKTMENT. 

FBBNOH  SEOnON. 

M.  SmvaUe. 

The  following  work  has  been  ezecnted  dnring  the  year: — 

Translating  part  of  the  *  Oruise  of  the  Neptune/  by  A.  P.  Low   (No.  906)  ; 

editing  and  publishing  (in  Fiench)  Summary  Beport  of  the  (Geological  Survey,  1904; 

translating  and  editing  Eeport  of  Section  of  Mines,  1904;   all^oresaid  work  having 

been  afterwards  transferred  to  the  House  of  Commons  Translating  Department,  as 

pertaining  to  the  Sessional  Document  Service. 

Tranilating  and  editing  the  following  reports: — 
No.  996.  Eeport  on  Chibougamau  Begion.    By  A.  P.  Low. 

976.  Beport  on  (}opper-bearing  Bocks  of  Eastern  Townships.    By  J.  A.  Dresser. 
984.  Beport  on  Mineral  Pigments  of  Canada.    By  C.  W.  Willimott 
998.  Beport  on  Pembroke  Sheet    By  R  W.  Ells. 

966.  Beport  on  Nickel  and  Copper  Deposits  of  Sudbury,  Ont.    By  A«  E.  Barlow. 
1016.  Beport  on  Qold  Values  in  Klondike  High  Level  OraveH     By  R  0.  Mc- 
Connell. 
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MAPPmO   AND   ENGRAVING. 

O.-O.  Senecal. 

The  following  is  a  statement  of  the  work  accomplished  under  the  supervision  of 
the  Geographer  and  Chief  Draughtsman  during  the  twelve  months  which  Jiave  elapsed 
since  December  1,  1906. 

Mr.  L.  N.  Richard  compiled,  traced  for  engraving,  and  prepared  the  colour  copy 
of  a  geological  map  of  parts  of  Nanaimo  and  New  Westminster  mining  divisions  of 
British  Columbia,  and  drew  two  small  maps  and  a  number  of  diagrams,  supplementary 
to  the  above,  for  zinc-cut  reproduction.  He  computed  a  large  number  of  latitudes 
and  azimuths  from  observations  taken  by  several  £eld  officers,  for  use  on  their  maps, 
and  spent  some  time  in  plotting  field  notes,  &c.  The  work  of  laying  down  geographical 
projections  for  the  several  maps  was  mostly  carried  out  by  Mr.  Richard. 

Mr.  O.  E.  PrudTiomme  traced  for  engraving  the  map  of  Conrad  and  Whitehorse 
mining  district,  Yukon;  the  plan  of  Malaga  gold  district.  Nova  Scotia,  that  of  Brook- 
field,  Nova  Scotia,  and  a  cross-section  for  Manitoulin  Island  sheet,  Ontario.  He 
compiled  new  surveys  made  in  the  vicinity  of  Cobalt,  Ont.,  for  a  new  edition  of  the 
Nipissing  and  La£e  Timiskaming  geological  sheets,  Nos.  131  and  138,  Ontario,  and 
prepared  the  engraver's  copy  of  the  same.  He  traced  for  photo-lithographing  the  map 
of  Split  Lake-Churchill  route,  N.W.T.,  and  prepared,  for  similar  reproduction,  the 
copy  for  a  second  edition  of  the  map  of  principal  mineral  occurrences  in  New  Bruns- 
wick. He  also  prepared  the  colour  copy  of  the  map  of  Northwestern  Ontario,  north  of 
Lake  Superior.  Much  time  was  spent  by  Mr.  Prudliomme  in  classifying  and  catalogu- 
ing engraved  copper  plates  and  lithographic  stones,  photographic  glass  negatives,  &c. 

During  the  early  part  of  the  year  Mr.  H.  Lefebvre  assisted  Mr.  D.  B.  Dowling  in 
the  compilation  of  a  photo-contour  map  of  the  coal  fields  of  Alberta.  He  traced  for  en- 
graving the  maps  of  Telkwa  and  Similkameen  mining  areas,  British  Columbia,  and 
prepared  the  colour  copy  of  the  Mineral  Map  of  New  Brunswick,  2nd  edition.  Mr. 
Lefebvre  compiled  new  surveys  of  Northwestern  Quebec  for  a  second  edition  of  the 
map  of  the  Basin  of  Nottaway  river.  This  revised  map,  which  entailed  almost  as  much 
labour  as  if  entirely  reconstructed,  is  nearly  ready  for  the  engraver. 

Mr.  A.  Dickison  completed  the  compilation  of  the  two  L.  Nipigon  geological  sheets, 
Nos.  16  and  17,  Northwest  Ontario  series.  He  assisted  Mr.  W.  H.  Boyd  in  the  com- 
pilation of  two  special  topographical  and  geological  maps  of  Rossland  and  vicinity, 
British  Columbia,  and  traced  the  same  for  engraving.  A  general  geological  map  of 
the  southeastern  portion  of  Nova  Scotia  was  also  prepared  from  the  original  published 
large  scale  sheets  and  traced  by  him  for  engraving.  This  map  is  being  revised  by 
Mr.  E.  R.  Faribault.  Mr.  Dickison  also  traced  for  engraving  and  prepared  the  colour 
copy  of  the  map  of  part  of  Northwestern  Ontario  to  accompany  Mr.  W.  H.  Collins' 
report,  1906.  Mr  Dickison  devoted  also  much  time  on  drawings  and  specifications  of 
a  new  model  of  surveying  camera. 

Mr.  G.  G.  Aitken  compiled  the  preliminary  geological  map  of  the  Quebec  town- 
ships adjoining  L.  Timiskaming,  and  traced  the  same  for  photo-lithographic  reprodue- 
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tion.  He  prepared  the  colour  copies  of  the  Moose  Mountain  sheets,  Alberta  ;  traced 
part  of  Prospect  sheet,  No.  69  Nova  Scotia,  for  engraving;  prepared  title,  legends, 
colour  copy,  &c.,  of  Map  of  Coal  Areas  in  Alberta,  Saskatchewan  and  Manitoba,  and 
traced  eight  diagrams  showing  the  mineral  production  of  Canada  for  1906.  Mr. 
Aitken  also  made  corrections  and  prepared  colour  work  on  a  map  of  Templeton  dis- 
trict, Quebec.  This  map  was  sent  back  to  the  geologist  for  revision.  Mr.  Aitken  has 
now  in  hand  a  photo-lithographic  map  of  Ancient  Shore-lines  of  Eastern  Ontario. 

Mr.  R.  B.  Yorston  was  appointed  on  the  temporary  stafF  as  draughtsman  and  re- 
ported himself  for  duty  on  the  9th  of  February.  He  compiled,  traced  for  engraving 
and  prepared  colour  work  of  map  of  Older  Copper-bearing  Books  of  the  Eastern  Town- 
ships, Que.  He  drew  for  photo-lithography  the  map  of  Klondike  gold-bearing  gravels, 
and  traced  for  engraving  the  Elmsdale  and  Prospect  sheets,  Nos.  66  and  69,  of  the 
Kova  Scotia  geological  series.  He  has  now  in  hand  the  tracing  of  the  Halifax  geo- 
logical sheet 

Messrs.  J.  J.  McOee,  Jr.,  and  J.  F.  E.  Johnston  made  sundry  tracings  of  railway 
plans  and  maps;  made  pantagraph  reductions,  blue  prints,  &c.,  and  attended  to  the 
indexing  of  records,  plotting,  type-writing  and  general  draughting  work  passing 
through  the  office. 

The  map  work  carried  out  by  the  several  field  officers  was  as  follows: — 

The  map  of  Klondike  gold-bearing  gravels,  Yukon  Territory,  on  the  8t»le  of 
forty  chains  to  one  inch,  by  Messrs.  J.  Keele,  F.  H.  Maclaren  and  F.  O'FarrelL  under 
the  direction  of  Mr.  R.  G.  McConnell. 

The  map  of  Conrad  and  Whitehorse  mining  district,  Yukon  Territory,  on  the  scale 
of  two  miles  to  an  inch,  by  Mr.  D.  D.  Caimes. 

A  map  of  Whitehorse  Copper  Belt,  Yukon  Territory,  by  Mr.  F.  H.  Maclaren, 
under  direction  of  Mr.  R.  G.  McConnell. 

Two  maps  of  certain  mining  areas  in  the  vicinity  of  L.  Laberge  and  Tantalus, 
Yukon  Territory,  on  the  scale  of  one  mile  to  one  inch,  by  Mr.  D.  D.  Caimes,  assisted 
by  Mr.  H.  Matheson. 

A  map  of  Telkwa  River  mining  region,  Skeena  district,  British  Columbia,  on  the 
scale  of  two  miles  to  one  inch,  by  Mr.  W.  W.  Leach. 

Two  special  maps  of  Rossland,  B.C.,  and  vicinity,  on  the  scale  of  400  feet  and 
1,200  feet  to  one  inch,  respectively,  and  progress  photographic  survey  and  mapping  of 
the  Lardeau  sheet,  British  Columbia,  embracing  parts  of  Ainsworth,  Lardeau,  Trout 
Lake  and  Revelstoke  mining  divisions,  on  the  scale  of  two  miles  to  one  inch,  by  Mr. 
W.  H.  Boyd. 

Progress  work  on  the  photographic  mapping  of  the  coal  fields  of  the  Rockies 
between  Red  Deer  and  Clearwater  rivers,  from  Vermilion  range  eastward,  in  Alberta, 
covering  an  area  of  about  500  square  miles,  on  the  scale  of  forty  chains  to  one  inch, 
by  Mr.  G.  S.  Malloch,  under  the  supervision  of  Mr.  D.  B.  Dowling. 

Compilation  of  two  maps  of  portions  of  the  Northwest  Territories  traversed  by 
the  proposed  Canadian  Northern  railway,  Hudson  Bay  branch,  on  the  scale  of  eight 
miles  to  one  inch,  by  Messrs.  Wm.  McLines  and  O.  O'SuUivan. 

A  map  of  a  portion  of  Northwestern  Ontario  traversed  by  the  National  Trans- 
continental railway,  between  Nipigon  and  Sturgeon  lakes,  on  the  scale  of  four  miles 
to  one  inch,  by  Mr.  W.  H.  Collins. 
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Progress  mapping  of  the  Simcoe  geological  sheet,  Ontario,  on  the  scale  of  four 
miles  to  one  inch,  by  Mr.  W.  A.  Johnston. 

Progress  work  on  map  of  part  of  Abitibi  district,  Quebec,  traversed  ^by  the  National 
Transcontinental  railway,  on  the  scale  of  four  miles  to  one  inch,  by  Mr.  W.  H.  Wilson. 

The  compilation  of  the  Kingston  and  Prince  Edward  County  sheet,  the  Peter- 
borough sheet  and  the  Eastern  sheet  of  the  Dominion  map  are  in  the  hands  of  the 
Geographer  of  the  Department  of  the  Interior. 

Progress  work  on  contour  map  of  the  City  of  St.  John,  N.B.,  covering  an  area 
of  about  300  square  miles,  on  the  scale  of  one  mile  to  one  inch,  by  Mj.  J.  A.  Robert,, 
under  the  direction  of  Dr.  R.  W.  Ells. 

A  plan  and  sections  of  Brookfield  gold  district.  Nova  Scotia,  on  the  scale  of  260 
feet  to  one  inch,  and  progr^  work  on  sheets  Nos.  86,  87,  88,  89,  95  and  96,  the  first 
three  of  which  are  almost  completely  compiled  on  the  scale  of  one  mile  to  one  inch^ 
by  Mr.  E.  R.  Faribault. 

Progress  work  on  compilation  of  the  Nova  Scotia  geological  sheets  Nos.  97,  98,. 
99  and  103  on  the  scale  of  one  mile  to  one  inch,  by  Mr.  H.  F.  Tufts,  under  the  direc- 
tion of  Mr.  H.  Fletcher. 

The  examination  and  testing  of  field  instnmients  and  the  lists  of  repairs  were 
attended  to  by  Messrs.  D.  B.  Dowling  and  W.  H.  Boyd. 

The  meetings  of  the  Qeographic  Board  of  Canada  were  regularly  attended,  and 
as  usual,  lists  of  place-names  for  our  maps  were  submitted  for  discussion  and  approvaL 
lists  of  approved  names  are  published  in  the  Annual  Report  of  the  Board,  and  from 
time  to  time  in  the  official  Canada  Qazette, 

Thirty-three  new  maps  have,  during  the  period  covered  by  this  report,  been  iasuecl 
to  the  public  (see  accompanying  list),  and  fourteen  others  are  at  various  stages  of 
progress  in  the  hands  of  the  King's  Printer. 

The  total  number  of  specification  sheets,  memoranda,  reports,  letters,  &c.,  on  sub- 
jects relating  to  mapping  and  engraving  was  153  received  and  227  sent. 

In  closing  this  statement,  I  may  be  .allowed  to  call  your  attention  to  the  fact  that 
a  large  quantity  of  preparatory  work  for  the  compilation  of  maps  is  now  advantageously^ 
made  by  photography.  Reductions,  enlargements,  copies,  &c.,  are  done  very  expedi- 
tiously by  this  method,  but  the  quantity  of  work  increases  from  year  to  year,  and  now 
that  well  equipped  photographic  rooms  have  been  placed  at  the  disposal  of  the  draughts- 
men the  employment  of  a  professional  photographer  tinder  my  supervision  is  earnestly 
recommended. 
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The  following  is  a  list  of  the  maps,  plans,  diagrams,  &c.,  the  editions  of  which 
were  received  from  the  King's  Printer  during  the  past  twelve  months: — 
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Yukon  Territory— Geoloffical  and  topographical  Reoonnaissance  map  of  Upper, 

Stewart  River  region.    Scale  8  mile«  to  1  inch about 

Alberta— Geological  and  Topographical  map  of  Cascade  Coal  Basin,  scale  1  mile 
to  1  inch  '-~  , 

Sheet  I— Panther  river '  i« 

Sheet  II— Cascade  river '  •• 

Sheet  III— Canmore. .- •• 

Sheet  IV— Wind  Mountain ,  .. 

Alberta— Topographical  map  of  Cascade  Coal  Basin,  showing  coal  Areas,  scale  1 1 
mile  to  1  inch  :— 

Sheet  1— Panther  river ..  130 

Sheet  II— Cascade  river «.         176 

Sheet  III— Canmore •.  176 

Sheet  IV— Wind  mountain ,.         176 

Alberta— (Geological  and  Topographical  map  of  Moose  Mountain  region  of  the 

'Disturbed  Belt'.     Scale  2  miles  to  1  inch „       1,400 

Alberta— Geological  and  Topographical  map  of  Mouse  Mountain  region  of  the 

I        *  Distur'oed  Belt  \  showing  Coal  Areas,  scale  1  mile  to  1  inch „       1,400 

I  Ontario— Geological  map  of  parts  ^f  the  District  of  Algoma  and  Thunder  Bay, 

I        scale  8  miles  to  1  inch.. ••     55,000 

Ontario— Geological  map  of  parts  of  Hastings,   Haliburton  and   Peterborough 

Counties.    Scale  2  miles  to  1  inch.    (Second  edition) 2,112 

'Ontario— Map  of  the  Gorge  of  Niagara  Rivei,  showing  New  Discoveries  in  the 

I        Physics  of  the  Falls.    Scale  20  chains  to  1  inch    

I  Ontario— Recession  Lines  of  Niagara  Falls,  (Revised  edition).    Scale  200  feet  to  1' 

j        inch ! 

Ontario— Preliminary  Greological  map  of  Timagami  and  Rabbit  Lakes,  District  of  I 

I        Nipissing.    Scale  1  mil«  to  1  inch  

{Ontario— Geological  map  of  P&rts  of  Sudbury  Mining  District  (Victona  Mines) 

i        Scale  1  mile  to  1  inch.    (Second  edition) 

I  Ontario— Geological  map  of  parts  of  Sudbury  Mining  District  (Sudbury).    Scale  1 
mile  to  1  inch.    (Second  edition) 
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Ontario — Geological  map  of  parts  of  Sudbury  Mining  District  (Copper  Cliff  Mines) 

(Second  edition)  :— 

North  Sheet,  .«»cale  400  feet  to  1  inch 

South  Sheet.  Scale^  400  feet  to  1  inch 

Geological  map  of  parts  of  Sudbury  Mining  District  (Elsie  and  Murray  Mines) 

Scale  400  reet  to  1  inch.    (Second  edition) 

Ohtario— Manitoulin  Island  Geological  Sheet  No.  120.    Scale  4  miles  to  1  inch. 

Ontario— Pembroke  Geological  Sheet,  No.  1)22.    Scale  4  miles  to  1  inch 

Quebec— Map  of  the  Older  Copper-beiaring  rocks  of  the  Eastern  Townships.    Scale | 

8  miles  to  1  inch ^ 

Quebec— Preliminary  Geological  map  of  a  Group  of  Townships  adjoining  Lake  about 

Timiskaraing.    Sc^le  2  miles  to  1  inch i 

New  Bmnswick— Map  of  Principal  Mineral  occurrences,  new  edition     Scale  16 

miles  to  1  inch  

Nova  Scotia— General  map  of  the  province  showing  the  location  of  Gold  Districts. 

Scale  12  miles  to  1  incn 

Nova  Scotia— Lawrencetown  Geological  map-sheet  No.  53.    Scale  1  mile  to  1  inch. 
{Nova  Scotia— Musquodoboit  Harbour  Gtological  Map-sheet,  No.  54.    Scale  1  mile 

to  1  inch 

'Nova  Scotia — Gay  River  Greological  Map-sheet  No.  56.    Scale  1  mile  to  1  inch.. . 

I  Nova  Scotia— Prospect  Geological  map-sheet,  Na  69.    Scale  1  mile  to  1  inch 

,Nova  Scotia- Plan  and  section  of  Leipsigate  Gold  District,  Luneuburg  Co.     Scale 

I        500  feet  to  1  inch 

Nova  Scotia— Plan  and  Section  of  Malaga  Gold  District,  Queens  Ca    Scale  250 
i        feet  to  1  inch .    
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I        Also,  8  diagrams  showing  the  Mineral  Production  of  Canada  and  a  number  of 
jsketch  maps  and  diagrams  to  illustrate  various  reports. 
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ACCOUNTANT  AND  SECRETARY'S  DEPARTMENT. 

John  Marshall. 

During  the  Session  of  Parliament,  1906-7,  an  Act  was  passed  to  create  a  Depart- 
ment of  Mines,  to  consist  of  two  branches,  the  Mines  Branch  and  the  Geological 
Survey  Branch,  and  in  pursuance  of  the  provisions  of  this  Act  the  Department  was 
placed  under  the  control  and  management  of  the  Honourable  Wm.  Templeman,  M.P.. 
as  Minister  of  Mines,  with  Dr.  A.  P.  Low  as  Deputy  Minister,  Dr.  Eugene  Haanel  as 
Director  of  the  Mines  Branch,  and  Mr.  John  Marshall  as  chief  clerk  and  accountant. 
In  November  Mr.  Reginald  W.  Brock,  M.A.,  was  appointed  Acting  Director  of  the 
Geological  Survey  Branch. 

The  Dominion  of  Canada  Assay  OfSce,  Vancouver,  was  placed  under  the  control 
of  the  Department  in  May  last. 

The  staff  of  the  Department,  including  that  of  the  Assay  Office,  at  present  em- 
ployed numbers  ninety-three. 

During  the  year  the  following  changes  have  been  made  in  the  permanent  staff: — 
Dr.  G.  C.  Hoffmann,  superannuated. 
Dr.  A.  E.  Barlow,  resigned. 
Appointments — 

Mr.  Walter  H.  Boyd  to  the  technical  class. 

Dr.  G.  A.  Yo\ing  to  the  technical  class. 

Mr.  M.  F.  Connor  to  the  technical  class. 

Mr.  F.  H.  Maclaren  to  the  technical  class. 

Mr.  R.  E.  Lyons  to  the  junior  second-class. 

Mrs.  Wilhelmina  Sparks  to  the  junior  second-class. 

Promotions — 

.  Miss  B.  Urquhart  to  the  junior  second-class. 
Mr.  F.  G.  Wait  to  be  chemist  to  the  Department  vice  Dr.  Hoffmann. 

The  funds  available  for  the  work  and  expenditure  of  the  (Geological  Survey 
Branch  during  the  nine  months  ended  March  31,  1907,  were: — 

Details.                                                                                       Grant.  Expenditure. 

Civil-list  appropriation $52,556  25 

General  appropriations 103,300  00 

Civil-list  salaries $  50,687  50 

Explorations  and  surveys 50,162  87 

Experimental  borings  for  gas,  oil,  &c 6,012  00 

Wages  of  temporary  employees 31,009  11 

Printing,  engraving  and  lithographing 14,060  89 

Books  and  instruments 9,696  05 

Chemicals  and  apparatus 880  40 

Specimens  for  Museimi ', 4,415  00 
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Stationery,  mapping  materials,  &c 3,473  61 

Ottawa  Exhibition,  1906 94  31 

Incidental  and  other  expenses. .  .  ^ 5,964  18 

$174  955  92 
Less — Advanced  in  1906-6  on  account  of  1906-7.  $29,295  76 
Deduct — Unexpended    advance    credited    casual 

revenue 11  98 

29.2-3  77 

$146,672  16 

Unexpended  balance  civil-list  appropriation 1,868  76 

Unexpended  balances  general  appropriations 8,316  36 

$165,866  26   $166,866  25 

The  correspondence  of  the  Secretarial  Department  shows  a  total  of  2,086  letters 
sent,  and  2,688  received. 


With  the  exception  of  reports  by  Mr.  R.  G.  McConnell  and  Mr.  Hugh  Fletcher, 
whose  results  will  be  published  as  separates,  as  quickly  as  possible,  the  above  SunMnary 
Reports  cover  the  work  of  this  Branch  during  the  year  November  30,  1906,  to  Novem- 
i)er  30,  1907. 

I  have  the  honour  to  be,  sir. 

Your  obedient  servant, 

RW.  BROCK, 

Acting  Director. 
Ottawa,  December,  1907. 
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Aitken,  G.  G.,  work  by 118 

Ajax  claim,  Deepwater  bay,  B.C 17 

Albert  CO.,  N.B 75 

Albert  Mfsr.  Co 97 
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Alder. 

Whitehorse  dist.,  Ykn 11 

Allan,  J.  A.,  work  by 24 
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New  Ross,  N.S 82,96 
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Analysis 
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Baker  island,  B.C 18 
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Pasquia  hills,  Sask 46 

St.  Maurice  river.  Que.,  W.  of 67 
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Pasauia  hills,  Sask 41,  42 

Bancroft,  J.  A. 
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Work  bv 5 
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Bannockburn,  Ont 7 

Bannockburn  claim,  Lardeau  dist.,  B.C.  86,  87 
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Pasquia  hills,  Sask 46 
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Carrot  river,  Sask 46 

Bell,  Dr.  Robert 8,  64 

Bell  river.  Que. 

Surveys  east  of 7 

report  on 64 

Belleview,  Alta 84 

Belly  River  series 88 

Belmore  bay.  Sturgeon  lake,  Ont 52 

Beryl 

New  Ross,  N.S 82 
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Bighorn  range.  Rooky  mtns.,  Alta..    ..82,88 
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South  Valdea  island,  B.C 17 

Village  island,  B.C 18 
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Bow  river,  Alta 32 

Bowmanville,  Ont 56 

Boyd 

Acknowledgments 84 

Appointment 122 

l?^T)ort  bv 84 

Work  by 8,  118,  119 

Boylan,  Charles 98 

Bovlpn,    Frank 82.   83 

Bradshftw.  T 31 

Bradshaw  cpnyon.  near  Hedley,  B.C..   ..  28 

Brazeau  river,  Alta 82,  84 

B  r  i  ck-cla  V 

New   Westminster  dist.,  B.C 18 

Bridgewater,  N.S 78-80 

British  Columbia. 

Reports  on  surveys  in.    See  Table  of 
Contents. 
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Work  by. 96.98 
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Appointment  of 122 

Report  by,  as  field-offioer 84-90 

Actg.  Director 1-8 

Work  by. 6 

Brodie,  D.  W 109 

Brome  lake.Qiie 72. 

Broughton,  East.  Que 78 

Brown,  Chester  P.,  work  by 47 

Buffalo  Mff.  Co 97 

Bnilding-stone. 

Central  Ontario  By 7 

New  Westminster  diet.,  B.C 18 

Bxdkley  valley,  B.C. 

Surveys  in 5 

report  on 19 

Burleigh  Falls,  Ont 58 

Bute  inlet,  B.C 16 

C&che  Creek  formation 

Similkameen  valley,  B.C 26 

Whitehorse  dist.,  Ykn 11 

Cairnes,  D.  D. 

Report  by 10 

Work  by 5,119 

California  mine,  Bossland,  B.C 90 
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Campbell,  J 81 

Cam  sell,  Charles 
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Work  by 5,  84,  98,  101 
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Canoe-birch 
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Carr,  W.  L.,  work  by 59 
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Cassiar  Coal  Co 22 
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Centry,  N.S 80 
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South  Valde«  island,  B.C 17 
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See  also  Copper. 
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Fabre  tp..  Que ^  68 

Hedley,  B.C 29 

Lardeau  dist.,  B.C 88 

Village  island,  B.C 18 
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Work  by 69 
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Work  in 2 
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Bocky  mtns..  AlU 88-34 

Tantalus,  Ykn 14,  15 
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report  by  Parker 108 
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Cobalt,  Ont 96 
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Hedley,  B.C.,  probability  of 88 
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B.C 17 
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Countess  claim,  Howson  creek,  B.C..   ..       81 
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»»a<v.Tiia  hilK   So**k U,   42.   '« 

St.  Maurice  river,  west  of 67 

Sturgeon  River  dist.,  Ont 53 

Whitehorse  dist.,  Ykn 11 

Trenton  Falls,  N.Y 57 

Trenton   formation. 

Pptcrboro'.  and   Simcoe  CO.,  Ont..    ..56,  57 

t  riglo-chin   maritinum •.        41 

Trout   brook,   Migiskan   river.   Que..    ..        65 
Trout  creek.  Kennobecasis  bay,  N.B..   ..        75 

Tufts,  H.   F 8,107,113,120 

Tunpsten. 

New  Ross   (near) 82 

Twenty-mile    creek,    Similkameen    river, 

6.C 24-27.  30 

Tyrrell,  J.B 43 

X^phill.  Ont 56 

Urquhart.   Miss  B 122 

Valdez  island  (south),  B.C 17,  18 

Van  nise,  C.  R 3 

Vanrouver  inland,  B.C. 

Report  on  islands  east  of 16 

Vault  mine.  Windy  arm,  Ykn 13 

Vo!M>  minn.  Windv  arm,  Ykn 1.^ 

Vermilion  lake,  Ont 52 

Vermilion  iron  range 48 


Paw. 

Vermillion  river,  Ont 52 

Victoria   Memorial   Museum 2,   113 

Village  island,  B.C 18 

Ville   Marie,  L.  Timiskaming,  Que..    ..        61 

Wabanoni  lake.  Que 64 

Wabigoon   river,   Ont 48.   49,   54 

WabiKoon .  falls,  Ont . .    ....    ......    . .       M 

Wagner  claim,  Lardeau  dist.,  B.C..    ..       87 

Wait,  F.  G. 

Analyses  by,  of: 

Bituminous  shales 45 

Coal 37,40 

Iron  ore 51 

Water 41 

Promotion  of •122 

Report  by 91-95 

Work  by 2       . 

Wallaback  lake,  N.S 83 

Walsh  cove,  B.C 18 

Walter  claim,  Howson  creek,  B.C 21 

War  Eagle  mine,  Rossland.  B.C 89,90 

Warhorse  claim,  Hedley,  B.C 29.30 

Waterford,  N.B 75 

Waterpower. 

La  Tuque  river.  Que 67 

Iroquois  falls,  Vermilion  river.  Que.       67      « 

Wavmontachingue,  Que 67       W 

Wells,  F.  M 

Weston,  T.  C 108 

Whispering  Wind  claim,  Howson  creek,  .. 

B.C.. 21     n 

Whitby,  Ont 56 

White  Bear  Mg.  Co 90 

Whiteaves,  Dr.  J.  F. 

Fossils  determined  by 45 

Report  by 105-110       i 

Whitefish. 

Pasonia  TTills  reeion,  Sask ■!(*. 

Whitehorse,  Ykn. 

Report  on  surveys  between,  and  Tan- 
talus     10-16      ^ 

I  Williams  creek,   Lewes  river,  Ykn..    ..  11,  15 
'  Willimott,  C.  W. 

Report  by 100 

'         Work  by 96 

Wilson,  Morley 

Report  by 59 

Work  by 7        . 

Wilson,  W.  J. 

Report  by S4 

Work  by 7,  120 

Willow. 

Whitehorse  dist.,   Ykn 11 

Windy   arm,   Tagish   lake.    Ykn 13 

Wolf  ot..  Albert  co.,  N.B 75 

Wolfe  co.,_Que 70 

Wood,  H.  W..  work  by 67 

Woodstock,  N.B 76 

Woodward,  Dr.  A.  Smith la** 

Wright's  silver  mine.  L.  Timiskaming..        64 

Yale  Mining  Co 24,  25,  29 

Yorston,  R.  B.,  work  by 119 

Young,  C.   H 108.  Ill 

Young.  Dr.  G.  A. 

Appointment  of 122 

Report  by 77 

Work  by 8,  81,  96 

Yukon. 

Reports  on  surveys  in.    See  Table  of 
Contents. 

Zinc-blende. 

New  Ross,  N.S 82 

Zoology. 

Report  on  work  in 105-107 

Zymoetz   (Copper)   river,   B,C^ 19,  22,   23 
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